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Remarka en the Climate and Physical Characters of the 
Lake District of Westmoreland, ^c. By John Davy, 
M.D., F.R.S. Load, and Edin., Inspector-Genera! of Aimj 
Hospitals. 

It has been well said, that the etaple of the Xiake District 
is its beauty, — beauty depending un a happy combination of 
the T&rione natural elements by which the feeling is produced 
in the mind, and which are bo well detailed, and vividly 
brought to the mind's eye, by the Great Poet of the district, 
the honoured and lamented Wordsworth : — 

" Cloudi, mUts, (trwDU, watery rocki tai amukld tiuf. 
Bare hilli mod valley! full of UTerui, rock*, 
And acdlble aecluiloua, duhing Ukei, 
Bkhoea and watci^falU and pointed crags, 
That into miiiic touch the pauing itind." 

Beautiful as this region ia now, if we look back — tracing as 
well as we can its history, as engraven on its rocks, and hardly 
less distinctly displayed in its beds of gravel and drift, lodged 
in its valleys and on the sides of its hills — we may fairly infer 
that it has not been always so ; on the contrary, that there 
was a time when it was the scene of violence and deformity 
every way horrid. I allude to an early period, to that period 
when the mountains were formed by an uplifting force acting 
beneath ; when, it may be well imagined, there were neither 
lakes, nor rivers, nor woods, nor even verdant meadows ; in 
brief, a region of bare rock, varied only by breaks in its snrw 
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2 Dr John Davy on ike 

face; immense chasms, then conetitnting its vftUejB, and im- 
mense projections, constituting its hills. 

That such must have been the condition of the district in a 
remote geological period, cannot be doubted, if we refiect that 
all the rocks vhich come nnder the name of secondary, be- 
csoBe formed of the material of former rocks disintegrated, 
and of vhich this district chiefly consists, must once have been 
in a horizontal position, and from which they could only have 
been raised by the force imagined, one acting from beneath, 
and analogous to that still acting as witnessed in the volcano. 

How long the district remained in this its primary state, as 
raised probably from the depths of the ocean, I am not aware 
that we have any data for calculating. As tlie rocks bear 
marks in their consolidation of the action of fire, or of an in- 
durating temperature, the period probably was of considerable 
duration. A long lapse of time too, probably was requisite to 
cool down the surface, so as to render it fit for the support of 
plants, or even to admit of f^e condensation of aqueous rapoar, 
and the production of rain. 

The condition which followed this of high temperature was, 
there is strong presumptive evidence, an opposite one, one of 
great cold, and which may be called its glacial period ; when, in 
place of fiery, it had its frozen Alps, and when every valley 
was filled with ice ; when, in brief, it was a glacier district, 
and hardly less horrid a desert than in its earlier stage. In- 
dications of this condition we have throughout the country, 
and in three different ways, all according and corroborating : 
viz., 1st, in the parallel or nearly parallel markings, such as 
scratches and grooves on the rocks. These are best seen in 
situations in which the rocks have recently been lud bare, and 
in the valleys, and on the lower declivities of the hilts. Ex- 
cellent examples of the kind may be seen at the Windemere 
railway station, close to the bnildings, and also in the inclo- 
sure belonging to the adjoining new chapel : 2dly, in the form 
of the rocks and hillocks rising out of iJie valleys, and of the 
terraces extending in many instances through the narrower 
valleys — the rocks and hillocks rounded, more or less dome- 
like, and the terraces without abrupt angles or breaks ; seg- 
ments of cylinders, as it were, as much as the former are seg- 
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me&te of cones. Good ex&mplea of these are extremely 
oommoD ; in Langdale there are inatructiTe instances of the 
bosom-like rocks and knolle, and in Trontbeck, of the extend- 
ed, gently-rounded, or sweeping terrace formations : 3dly, in 
the composition of these knolls and terraces, formed as they 
are of gravel and worn stones, the worn materials, the detritns 
of the mountain masses, so arranged, not in a stratified man- 
ner, bat irregularly, as is witnessed in the moraines of the 
Alpine valleys, where glaciers are at the present time in actual 
existence, and by a mighty force wearing down the rocky 
beds, on which I cannot say they rest, for rest they have none, 
but move, and that constantly. Examples showing this their 
composition may be seen almost anywhere, where there has 
been a recent cutting or excavation in the side of a hill. The 
depth of the accumulated, ground, comminuted material, is 
often twenty or thirty feet, or more, conveying to the mind 
the impression, not only of a mighty force exercised, hut also 
of its having been in operation for a lengthened period ; and 
farther, how by its agency the mountains have been lowered, 
the valleys contracted, and their levels raised. 

Of its exact period — either its beginning or termination- 
more than of the former, I apprehend we have no data for es- * 
timating. That it was before the district was inhabited, may 
be inferred from the circumstance that no relics of man have, 
that I am aware, been found in these accumulations. It la 
probable even, that during the glacial period this district was 
completely a desert, as much so as a frozen region could be ; 
if any conclusion may be drawn from the fact, for so I believe 
it to be, that no remains either of animals or vegetables have 
hitherto been met with in any cutting or excavation, of the 
many which have been made. 

How marvellous are these former conditions, compared with 
the present state and aspect of the district ! What the cause 
or causes of the change have been is matter for conjecture, and 
this both as regards the agents of change and the time in 
which it has been effected — whether gradually, from a lower- 
ing of the mountains, from the wearing-down glacier action, 
and alteration of climate in consequence ; or rapidly, I may 
say suddenly, from the breaking down of barriers, the en- 
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gulflng a portion of continent, the opening of new channels 
to the ocean, and the admission of the fraters of a tropical sea, 
of the warm Ghilf-streamtoshores before ft^)2en — the same waters 
which wash our shores now, as well as the shores of the whole 
of the north of Europe, and to which the; onqueBtionabljr in a 
great measure owe the peculiar mildness of their winter clitnate. 
All the circumstanceB considered, the conclusion most probable 
seems to bo the latter, viz., that the change was sudden, con- 
comitant with a great continental disruption, and the insnla- 
tion of that fragment of the broken continent which now con- 
stitutes our happy island, — or as our Shakspeare has it, — 
" Thla other Eden, deml-paradue ; 

Thii fbrtnu, bailt bj nsturs for harwlf, 

AgKinat infection, uid ths band of iror; 

Tbii pnciou« itone ut In the lilrcr Ha, 

Which Hirvea it in the olBca of a wall. 

Or u > most defeniive to a houM, 

Agaliut the wivj of l«n happlvr land* ; 

This bleiaed plot, thii earth, this raalm of Englaad." 

"Whichever hypotheaia be adopted, whatever question there 
may be as to the causes concerned, the effects are of the 
clearest kind ; and, reasoning from them, there cannot be a 
doubt that there has been, as stated, an icy period and one of 
glacier action ; and changes of surface, such as thus described, 
of a remarkable kind, the results of this action. 

Let ns pause for a moment and consider the part which 
this glacier action has performed in altering the surface, and 
in imparting a certain grace and beauty to the scenery, as 
exbibited in the rounded forms of its lower rocks and hillocks, 
and in the pleasing undulations of the skirting mountain decli- 
vities, so well contrasted with the rugged summits, and often 
jagged outlines of the higher mountain barriers ; the one, the 
former, as if softened down and made lovely for the abode 
of man ; the other, the latter, left in untamed asperities, as 
if sacred to solitude and designed for contemplative medi- 
tation. 

The curved, the undulating line, has been fixed on by a 
great artist as the line of beauty. Hogarth, though bom 
and educated in London, belonged to a Westmoreland fa- 
mily; and if he ever visited these regions, especially the 
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ralley of Trontbeck, where a brsriich of hia famil; resided, 
he might here and there have acquired the first idea of his 
hypothesis. 

Another remark I wonld offer as to glacier-action : whilst 
it has polished our Talleys, civilized them as one might say, 
(reflecting on their original wildness and raggedness), it has 
also prepared a soil, a gravelly, porous one, with intermixture 
of a finer material, a fertile mould — the former collected 
chiefly in the valleys, the latter on the higher declivities ; 
both of them well adapted for pasture ; in brief, constituting 
this a pastoral region, which it essentially is. And when we 
reflect on the situation of the two kinds of soil — the poorer, 
lowest, needing manure to be rendered fertile ; the better soil 
on the hills, less needing manure to be productive — the ar- 
rangement seems providential ; another of the harmonies and 
adaptations of such common occurrence in nature. And the 
more so, if we keep in mind the facility there is in applying 
manure to the one — the lowland meadows, and the difficulty 
of conveying it to the other— the npland pastures ; and how 
the two are used, and help out each other, the meadows sup- 
plying winter forage, and early spring grass, when there is 
scarcity of food on the fells, which are then often covered with 
snow ; the fells yielding a tolerably abundant and delicate 
pasture in the advanced spring, and during the summer and 
aatumn and early winter. 

I shall pass on now to the principal feature of the district, 
that which gives it a name and a distinction, namely, its 
lakes. These beautiful mirrors of nature — for such they are 
in perfection, when their surface is anruffled on a calm day, 
though, to those living by their sides or in their immediate 
neighbonrbood, so common as to excite hut little reflection, 
and still more rarely wonder or admiration — are not less ad- 
mirable in the economy of nature than what I have already 
commented on, and especially in connection with the climate 
of the district. 

A large proportion of rain falls in the Lake District, more 
than in any other part of England ; and the quantity increases 
in approaching the mountains ; thus, whilst at Kendal, on 
the outskirts of the district, the average annual fall ia littU 
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more than 50 inches, at Bowness it is over 60 inches, at 
Ambleside over 70, at Graamere over 80, and in the heart of 
the monntuns, as at Saithwaite in Borrowdale, it is over 100 
inches. 

In relation to the lakes, this great proportion of rain is a 
happ; circumstance, essential indeed to tbem ; without it, how 
different would be" their character 1 Many of them would 
unquestionably he unwholesome marshes ; or unprofitable if 
not unwholesome ; and some of them could hardly be other 
than collections of salt water, dead seas in miniature. The 
shallower ones would belong to the first description, the deeper 
to the second. It is only necessary to consider the circum- 
stances which constitute a mareb, and a salt lake or dead 
sea, to come to this conclusion. I need not dwell on the essen- 
tials of a marsh, a naturally nndrained space, neither lake nor 
dry land, tending to both ; after heavy rains becoming the 
former, after a period of drought the latter, and then. In a hot 
climate, or in a hot summer in our climate, the source of exha- 
lations. The essentials of the salt lake are, yon will antici- 
pate me, a supply of water, an inrunning stream without an 
outlet, an outflowing stream. The Dead Sea in the Holy 
Land, and the Great Salt Lake on the American Continent, 
almost on the shores of which that remarkable sect the Mor- 
mons are now making their settlement, are striking examples 
of the kind. Now as all the outlets of these lakes are at a com- 
paratively high level, were it not fur the abundant fall of rain, 
the influx by feeding streams would exceed the efflux. Saline 
matter, which exists in all river water, as much so as in the 
Jordan, the feeder of the Dead Sea, would gradually ac- 
comulate, and by accumulation render the imprisoned water 
dead, that is, unfit for animal life. How changed would 
the scene or the scenery be were the circumstances of cli- 
mate different from what they are in relation to rain ! 
Salt lakes, in place of those which we at present possess of 
pure water, so fitted for all the beneficent purposes of the 
pure element, would be, perhaps, the least deformity and dis- 
advantage ; a greater would lie in the aridity and sterility 
consequent on a small supply of rain. Of this we may form 
an imperfect idea from our experience of what happens when 
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Te have a drongbt, as occsBiotiallj occura in spring, of a month's 
or six weeks' duration, when vegetation is arrested, — the springs 
fitil, — the rirers and lochs are almost dried up, — the flocks are 
pinched for food,^-ofieQ suffering fatallj in con3equence,-~and 
eren the beanty of the face of nature is lost or impaired in its 
changed complexion &om the cheerful healthy green, to the 
sickly and aad brown. Further, the large amount of rain 
with which this district is bleBsed (and I say blessed on account 
of the benefits resulting from it) ia not limited to the mere 
feeding of the lakes or streams, and the making them living 
waters, and the charm and glory of the district ; it extends to 
the climate, and forms an important part of it. Let it be re- 
membered that every drop of rain, in the act of becoming a 
drop, — that is, in the act of passing from the state of aqueous 
vaponr to the liquid state as in the rain drop,— «mits heat, and 
some notion may be formed of the effects of our raina in ren- 
dering oQT atmosphere mild. Besides which mitigating in- 
fluenoe of rain, there are others, — not less important. One 
tending to purify the air, — to wash it of its impurities j the 
other to fertilize the earth, — by carrying down from the atmo- 
sphere those very impurities ; — unwholesome to animal life,— - 
beneficial to vegetable life. Of the former, we have proof, 
eren to demonstration, in the pellicles, or filmy coveriaga of 
soot which are often to be seen on the surface of the mountain 
tarns and of the larger lakes after gentle rain, following a 
misty state of atmosphere. I call the matter soot, because I 
have found, on careful examination, that it has all the proper- 
ties of ordinary soot ; and, I have no doubt, has been w^ted 
from the manufacturing diatricta of the adjoining counties, 
where the air for miles ia often obscured by smoke. Of the 
fertilizing effects of rains, there cannot be donbt. Such an 
effect the soot brought down by tbem will have ; and the 
same effect is produced by the ingredients of rain water, 
those which a refined chemistry has detected, — especially car- 
bonic acid and carbonate of ammonia, — two of the most 
powerfnl of the aeriform fertilizers — by which mainly indeed, 
with the inorganic elements derived from the soil, all the 
mountain pastures are fed (I say fed, vegetables requiring 
food as well as animals), and all our woods are supported and 
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maintained in their growth. Not only has rain a mitigating 
effect on the climate in the act of forming and falling, bat also 
when collected in lakes and flowing in streams,' and rising 
in springs. Eriually in summer and winter their tendency — 
the tendency of springs, streams and lakes, is to equalise 
the atmospheric temperature, — to prevent andoe heat or ex- 
cessive cold, in the same manner as the ocean itself; in the 
sammer season absorbing heat, — taking it from the atmo- 
sphere; in the winter, emitting warmth, — imparting it to the 
atmosphere. On the approach of winter, a striking proof of 
the latter is afforded in the steam or condensed vapour, which 
is so often seen rising from the lakes and rivers, from their com- 
paratively warm water, into the colder incumbent air, — an ap- 
pearance by which the course of the rivers may often be tracked. 
For this equalizing office, as to temperature, water above all 
fluids is best adapted, inasmuch as its capacity for heat ex- 
ceeds that of any other fluid; no fluid absorbing so much heat, 
whether in passing from ice into water, or from- water into 
steaQn, and no fluid losing its heat and cooling so slowly. 
Even in the act of freezing, its equalizing or mitigating 
tendency is exercised, — every particle of water in the a«t of 
congelation is, in the passing from the liquid to the solid state, 
acquiring a diminished capacity for heat, and consequently dis- 
engaging heat. 

Wonderful are the adjustments and compensations of Nature ; 
and in no instance is it more beautifully exemplified than in 
the properties of water and the part it performs in the wide 
economy of Nature. Two of its properties, in addition to those 
already noticed, are especially worthy of attention, as concerned 
in this economy ; on its being densest, or of greatest specific 
gravity at the temperature of 40°, so that whether its tempera- 
ture riees or falls, it becomes lighter, and consequently remuns 
at or ascends to the surface ; the other, a further increase of 
lightness, or diminution of specific gravity, on its consolidating 
or freezing. Owing to the first property, lakes are secure 
from freezing till the whole mass of their waters is reduced to 
the temperature of 40°. Owing to the second property, con- 
gelation, when it occurs, always takes place at their surface, 
and the floating ice serves to the water beneath, like the glau 
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of the windotra to our rooms, to check an; rednctioB of tem- 
perature, and to retain vannth. In conBequence of this 
beneficial prorision, even in the severflBt winters, the lakes 
of moderate depth have only a amall portion of their water 
converted into ice/ — the greater part of it remaining fluid 
of the temperature 40°, or but little below that, and fit to 
Bostain in health fish and their other inhabitants. In the io- 
stances of the deeper lakes, such as Windermere and Conieton 
Water, owing to these properties, the efl'ects are more stroqgly 
marked ; ice is rarely seen on their sorface, and never except- 
ing in winters of nnnsoal severity, and then cnly partially and 
where they are shallowest, and thas fitting them, I may re- 
mark, to he the winter refoge of water-fowl, especially of the 
migratory kind — by which they are so mnch frequented. 

Moreover, the streams flowing out of the lakes, even when 
the latter are frozen, being of the temperature above mention- 
ed, little below 40°, are equally fitted for sustaining life as the 
deep water of the lakes, and especially for becoming the 
spawning places and nurseries of some of our most valuable 
fish. 

Next to the lakes, if not equal to them, the most distinctive 
feature of the Lake IMstrict is its mountains, constituting the 
Highlands of England. On their picturesque effect, whether in 
their aerial distances for beauty, or on near approach for 
grandeur and sublimity, with all the accidents connected with 
them, of light and shade, of mist and cloud, and others of 
Nature's elements, whether in motion or repose, I need not 
dwell. 

Passing by, then, what is picturesque and poetical in these 
mountains, I shall venture briefly to advert to their physi- 
cal influences, as affecting the character of the country and 
its climate. 

First, they may be considered as the main cause of the 
ample supply of water, in the form of rain, which conduces to 
make this a Lake District, they acting as refrigeratories, con- 
densing the moisture wafted by the winds, and chiefly from 
the sea ; and next, in their elevation, regarding their original 
aplifting, thereby occasioning depressions — hollows for the 
reception of the abundant rain, — in other words, the lake 



10 Dr John Davy on the 

basins ; bo that these moTintaiDB and lakea are joined in fel- 
lowship most intimate and esaential, in origin as well as in 
function and use. Moreover, whilst by their higher elera- 
tions the mountains act as the producers of rain , b; their lower 
decIiTities they promote warmth by radiation from their aur- 
face, and by fronting shelter to the valleys. It is these de- 
cliTitiee, at a moderate height, which have the preference, and 
I believe justly, as sites for dwellings by persons best ac- 
qui^nted wiUi tlie district and its climate. In such situations 
there is more of sunshine than in the valleys ; there is less o^ 
mist and fog, — ^lese hoar frost ; less heavy dews ; a drier, and 
even a warmer air, and a more wholesome atmospbere. 

Of the climate of the district as compared with that of 
England generally, I think favourably. Were I to give a 
character of the climate generally, I would say that it is 
marked by moderate mildness and equability of temperature, 
and moderate dryness of atmosphere, and more than ordi- 
nary salubrity, partly owing to the physical peculiarities 
which I have noticed, and partly to proximity to the sea, 
and to the valleys and inhabited parts of the country gene- 
rally being but little r^sed above the level of the sea ; thus, 
Windermere is only 140 feet above that level, and Amble- 
side, in its lowest parts, only a few feet more, and in its 
higheBt only 100 more. 

It might be supposed that, where so much rain falls, 
the number of rainy days would be great, that the quan- 
tity of snow would be excessive, and that the air commonly 
would be loaded with moisture. But happily neither is the 
case. It would appear from accurately-recorded observations 
that the number of rainy days — that is, days in which during 
the twenty-four hours some rain has fallen, as determined by 
the rain-gauge, is actually less than in places in England 
where the amount of rain is inferior in quantity. I shall 
quote in proof a statement made by a gentleman of Kendal, 
of well-known accuracy as an observer. In his summary 
of meteorological observations made in Kendal in 1853, spe- 
cially adverting to this point, he remarks, — " Notwithstand- 
ing the large amount of rain in the town, the noiaber of 
rainy days in several parts of the kingdom where the quantity 
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of rain was very much less greatly exceeds that of oura. For 
instance, whilst we had 150 wet days ia 1853, at Doncaster they 
had 223, a greater number than ours by 73, or nearly half as 
ntftny more, their quantity of rain being 31*21 inches. At 
Falmonth they had 203 rainy days, or 53 more than we had, 
though the quantity of rain was the same as oura within half 
an inch. At York they had 174 wet days, their quantity of 
rain last year being only 22-33. At Ixiw Bridge House, Sei- 
side, six and a half miles north of Kendal, whilst their quan- 
tity of rain greatly exceeds that of Kendal, being 57984, or 
nearly 18i^ inches more than ours, they had but 125 wet days." 
Thuefar I have quoted from Mr Marshall. I may add, in con- 
tinuation and corroboration, that at Ambleside, where, for the 
past year, the quantity of rain has exceeded that at Kendal 
by 26-81 inches, the amount having been 66-27 inches, the 
number of rainy days has been less, viz., as 146 to 150, four 
less. 

The important fact that there is no necessary relation be- 
tween the total fall of rain in any given time, as the yearly 
period, and the number of showers, or of rainy days, may 
seem paradoxical at first, but not so if duly reflected on, and 
taking into account that commonly where most rain falls the 
rain-drops are largest — the showers are heaviest. 

In Ixindon, and in the midland counties, a fall of 1 inch of 
rain in the twenty-four hours is unusual, whilst here, I speak 
more particularly of Ambleside, a fall of 2 inches in that time 
is not unfrequent, and even more ; this last year, a drier year 
than nsual, as much as 4-45 inches fell in the time specified ; 
this was in November. 

Heavy showers, whilst they wash, also clear the atmo- 
sphere, and have the like effect on our roads and on all naked 
surfaces. During heavy rains how turbid are the swollen 
streams, and how soon after the cessation of rain do they 
subside and acquire their ordinary clearness and purity. 
Clay, nhich is a compound, or, rather admixture, of the finer 
particles of disintegrated rocks, of such as are carried off by 
floods,,, and which render then tnrbid, is almost unknown 
in the district ; i.e. a clay soil, a olay accumulated : and hence 
in part the drier roads, drying rapidly after heavy rains, and 
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hence also in part the drier atmosphere. Bj a happy provi- 
sion of nature, clay, which ib retentive of moisture, and veil 
adapted for cereal crops, is conveyed from the mountun dis- 
tricts where there is most rain, and where in consequence the 
climate is better fitted for pasture, to the lowlands and plains 
where the supply of rain ia leas, its retention in the soil more 
needed, and the soil as well as the climate is best adapted for 
the crops least suitable to the monntain regions. The adap- 
tation is not confined to plants ; snrely it extends to animals, 
and even to man, though in the latter it may be materially 
modified and altered by habits, education, and occupations of 
life. Boeotian and Attic were terms of old distinction of 
country and men. Like distinctions migbt bo made in 
modern times, but these I shall not insist on. Our great 
poet, the poet of nature, loved to be in the open air ; there, 
was his study ; I have heard him say, that he chose this 
country for his permaoent home, not so much for its romanUc 
scenery, as for the cleanness and dryness of its roads. 

The proportionally small quantity of snow that falls is 
remarkable; it is rare that it amoimts to an obsttuction. Since 
the mail-coach has passed through the district, now for a 
period of many years, I have been assured by an aged per- 
son of accuracy, that it has been stopped by accumulated snow 
only twice. Seldom are the valleys under snow more than 
twenty-four hours at a time, and rarely is the depth of snow 
more than a few inches. However this may be explained, 
and the explanation does not appear to me obvious or easy, 
rather a problem for solution, it is a happy circums&nce for 
the district. Had we snow in the same proportion as we have 
rain,— an inch of rain being equivalent to about four inches of 
snow, — direful, I cannot hut think, would be the consequences ; 
the valleys, almost every winter, at least in their gorges, 
could hardly escape, from the drifting of snow, from being 
blocked up and rendered impassable ; even the climate might 
be affected, the winter protracted into spring, and an almost 
glacial period renewed. 

In what I have stated respecting the Lake I>istrict, I may 
be charged perhaps with having pronounced its eulogy. It 
may be so, and I believe it deserving of eulogy. That the 
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climate is not perfect, or the district tM that could be 
wished, I need not say. Were either so, thej -would be an ex- 
ception to all the climates, and all the regions of onr 
globe ; perfection in nowise belonging to anything earthly. 
Were I asked which are the greatest defects and draw- 
backs of the climate, I should say, but with some hesita- 
tion, the stroBg winds, not unfrequently almost hurricanes, to 
which it is subject, and the vicissitudes of its day and night 
temperature — the thermometer exposed at night, laid on the 
grass, with a clear and calm atmosphere, often even in summer 
falling to or below the freezing point, from the effect of radia- 
tion. I notice these qualities of climate, I say, with hesita- 
tion, as defects or drawbacks, because they are not without 
advantages ; the atmospheric storms purifying the air, or the 
reduction of temperature by radiation insuring cool nights in 
summer — a blessiug which only those who have lived in a 
tropical climate, or who have passed a summer in the south of 
Europe, can, I believe, duly appreciate. The high winds, 
moreover — the gales — whilst they promote the salubrity of the 
climate, are not without effect on our woods ; they are great 
clearera of excess of wood and levellers of decayed trees ; a 
circumstance, with our shallow gravelly soil, whilst unfavour- 
able to timber of maximum growth, such as the deeper soils of 
tame districts can boast of (their chief ornament), is at least 
favourable to the growth of young trees, and that in most pic- 
turesque situations, amongst rocks and on rocks, and through 
them, with the cultivation of coppice periodically felled, to that 
youthful cheerful aspect of scenery which is one of the dis- 
tinctive features of the district. 

Knowledge, it has been said, is power — ^is it not also taste \ 
This, I think, we are sure of, that the more we know — the 
more the mind is expanded — the more we hare to admire> 
and the more namerous are the sources of pure and in- 
nocent pleasure that are opened to ne ; and as regards common 
things, the more uncommon they appear, that is, the more 
we see in them to eicite onr wonder and to administer to 
oar gratification. The remark applies to the Lake District. 
He who would derive from it most delight, mast come pre- 
pared and educated, as it were, if be would escape disap- 
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pointment. An ancient orator has Bsid, " Hov m&ny things 
does the painter obaerre, which we do not eee !" the same 
maj be sud of the student of nature generally. Hoir much 
does he see which the ignorant never witness : the more 
exact his knowledge, the more he observes, — the varieties of 
rocks, even their forms — the varieties of plants, their several 
localities — are all matters of interest to him. Even the pass- 
ing clouds, the falling waters, in their course and effects, to 
him are not without interest. He enters on such a scene as 
this our district, as on a Great Exhibition of Nature's works, 
not to gaze in apathy like the ignorant clown, hut to observe 
intelligently, and observing, to learn and be delighted ; wit- 
nessing, in all he sees, records of the past and of progress, the 
fine adaptation of means to ends, a perfect harmony of parts, 
and how every part is indicative equally of design, of wisdom, 
and of goodness. 



On the Po»t-tertiar7f and Quaternary Formations of 
Switzerland. By A. Morlot. (With a Plate.) 

The rivers and lakes of Switzerland show distinct traces of 
having once stood at a higher level. Terraces of regularly 
stratified and well-ronnded shingle, identical with that which 
they now drift, follow them wherever circumstances have been 
favourable for their formation and preservation. The Lake of 
Geneva, for example, is encircled by a zone of three such ter- 
races, at the heights of about 50, 100, and 150 feet above the 
present level of the water, which stands 1230 feet above the 
sea.* They do not exist along the shore, where the action of 
the waves, far from depositing any sediment, only eats and 
cuts away ; but they appear at the mouths of all the water- 
courses, which carry sufficient shingle with them. In the 
neighbourhood of Aarau, three such levels, at the same heights 
of about 50, 100, and 150 feet, have been noted by Dr 
Tschogge. The formation is not limited to the low country 

* The meuBTw ara >11 giTan In EngUtb feet. 
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between the Jura and the AIpe, bat it follows the prinoipal 
water-coiiTsea far into the interior of the mountains, — the 
Bhine, for example, being bordered b; Buoh terraces as far 
as Camischollas above Disentis, 4400 feet above the level of 
the sea. The same appearances have been observed every- 
where in and around the Eastern Alps. Here the formation 
has been traced from the vicinity of the sea at Gotz, all along 
the principal rivers, and to a certain distance along their tri- 
butaries, far inland, into the very heart of the Alps, to a 
height of from 3000 to 4000 feet above the level of the eea ; 
the npper limit of the terraces, where they disappear in the 
side valleys, rising gradoally with the bed of the principal 
valley. Chi the ontskirts of the Alps — at Gratz, for example — 
where the Mar flows at 1140 feet above the level of the sea, 
that limit is found in the side valleys at about 2000 feet; 
while sixty miles further op the course of the Mar, in the 
neighbourhood of Leoben, in ' Upper Styria, where the rive 
stands about 500 feet higher than at Gratz, the extreme limit 
of the terraces attains about 2500 feet in the more remote 
side valleys, converging there with the actual level of the 
water-couraea. In those side valleys, the last distinct diluvial 
terraces measure only from 10 to 20 feet above the present 
level of the running water, whilst in the main valley the ter- 
races attain 200 feet in certain places, — the circumstances 
particularly favourable for their mightiest expansion being 
the confluence of two principal wat«r-conrae8. On the con- 
trary, where the valley ia uniformly embanked by mountain 
ridges, unbroken by side ravines, the terraces very usually 
disappear entirely, to reappear with the next affluent. 

Fossils are naturally of rare occurrence in such deposits of 
coarse shingle, but still they are not altogether wanting. At 
Morges, on the Lake of Geneva, for example, a fine molar of 
the mammoth has been found imbedded in the middle terrace 
of 100 feet ; and in strata of finer sediment intervening with 
the gravel of the lower terrace of 50 feet fresh- water shells of 
species still living in the neighbourhood have been discovered. 
What has been said is enough to render it thoroughly evident, 
that the diluvial formation, or diluvial drift (alluvion ancienne 
of the French authors), in question, has been formed by the 
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actual Bjstem of rivers, when their bed nas at a higher lerel, in 
consequence of the continent standing lower by several hundred 
feet. If the continent were to be uniformly upheaved once 
more, the rivers would scoop out a deeper channel in their 
modem deposits, which would then project in the shape of 
terraces, just as is the case with diluvial drift. It is also 
evident that the formation of snch perfectly regular deposits 
absolutely excludes the presence of any glacier on the same 
spot and at the same time ; so that it is hereby proved that, 
during the diluvial period, the Alpine domain was generally 
free from ice, up to a height of at least from 3000 to 4000, and 
even to 4400 feet, above the present level of the sea. That it 
must have been free of ice much further up appears most pro- 
bable, when we consider that the water-courses could not have 
acquired the same torrential character which they have at 
present, as proved by the identity of their deposits, imme- 
diately upon issuing from the glaciers. Now, it has been set 
down by the geologists of Switzerland, that the formation of 
the diluvial drift in question was anterior to the glacial period, 
for the superposition of erratic deposits upon the diluvium had 
been distinctly recognised. At Geneva, for example, the er- 
ratic is seen lying near 50 feet thick on the diluvium of 
the middle terrace of 100 feet above the level of the lake. 
But besides this being in contradiction of what had been 
made out in the north of Europe, where the glacial grooves 
and furrows are covered by the diluvial drift, there pre- 
sented itself a difficulty of a more direct bearing, — the shingle 
of the diluvial terraces of such localities as Morges, Yver- 
don, Soleure, and even so far into the valleys of the Jura 
as the erratic boulders penetrate, was found to be chiefly 
Alpine, and derived in particular from the Valais, — that 
is, from the upper course of the Bhone. But how could it 
have got over the depression of the Lake of Geneva, still 
measuring a depth of 900 feet 1 Any current, any diluvial 
action, the grandest of all the grandee debdelet, or the 
mightiest wave of translation, would infallibly have filled up 
the lake before casting up on its opposite shore, and spreading 
over the hills as far as Soleure, and into the very heart of the 
Jura, such quantities of Alpine shingle. The only way of ex- 
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plaining the transport of those materials was by the agency of 
the glaciers. But then the glacial period mmt hare been 
posterior to the formation of the dilnvinm 1 On the other 
hand, it had been shown by Mr Blanchet that the large gla- 
cier of the Rhone, after having covered a large track of 
western Switzerland, but before snbsiding into its present li- 
mits, had remained stationary dnriag » pniod of some length, 
filling up the baain of the Lake of Geneva, but not extending 
much beyond it, or reaching considerably farther than Geneva. 
At the same time, bnt by a different method, Mr Guyot was 
led to establish the same two stages of glaciaUon, as he has 
shown in a most able paper on the distribution of the species 
of rocks in the erratic basin of the Rhone. 

Such waa the state of the question when Robert Chambers 
made out the existence of two glacial periods in Scotland, dis- 
tingoishing a first, of general, mighty glaciation, and a second 
of more limited, local glaciation, — a result confirmed by Mr 
Ramsay's observations in Wales.* It was not difficult to point 
out the corresponding phenomena in Switzerland ; but still the 
second period — that of local glaciation — might have been con- 
sidered, in Switzerland at least, as b«ng merely a prolonged 



* Ths author h«n twrel; does juitlo( to tbs merila of Prorawor Rbdimj. 
The facta wg believe to be u follow! : — ^Hr R. Chamhen wu impresaed with 
the idea of a general glaciation In Scotlaod daring hii tour through Sweden 
and Norway in ISlEt ; and at the Bdlnbni^h meeting of the Britiah AMOciatlon 
in 1&50 (lee IBd. PML Jour., Oct. ISBO, p. 330), he preaeated an array of hots 
which he held to be unaccountable on mnj other aappoaitioa, Profeaeor flaa- 
■ay, in March 18S1, read a paper before the Oeolaglcal Society, explaining 
phenomena of the aaperficial accumulaUona and aarface markings of North 
Walea, which gave a aimllar view aa applicable to that oountry, and, lookiag 
to other facte, led to the concloaion that there waa a aecond glacier period 
'■ on ■ amaller acale." The laborioua paper of Hr Chamhera, read to the Royql 
Society of Edinburgh In December ieS2, and printed aoon after in thia Journal, 
{lluatrated the autbor'a original view, and confirmed Hr Ramaay'a theory of a 
aaeond period, of which, in the interval, Mr Chambera had found many prooA 
in Bcotland and in Ihe Lake Diatrict of the north uf England, It maj be re- 
narked, that, while Hr Itamaaj eonridera the flrat aet of glacial phenomena ai 
arguing a deep imineralon, Hr Chambera theoriaea on a poaaible aub-aerial gla. 
cter, and hia views on tbia point have aince received a remarkable support in 
the account given by Profeaaor Rink of continental glaclen In Greenland. 
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intennediate stage between tlie era of general glaciation and 
the present order of things. 

It was then that the writer of this paper discovered in the 
beaatifal neighboorhood of Clarena, celebrated b; the greatest 
of modem poets, a eingularl; distinct example of the saperpo- 
aition of well-defined dilnvial drift upon a pore glacial deposit. 
The spot, which is easil; found, lies 400 paoes below the atone 
bridge of Tavelt on the torrent of Clu*en8, two miles east of 
Vevej. The superincnmbent dilnTinm, identical with the 
present drift of the torrent, is from 7 to 9 feet thick, and 
forms part of the terrace of 100 feet above the lake, upon 
which, on the opposite side of the water, stands the lovely 
little bnrying'greand of Clarens, where many a poor foreign 
invalid has found his last resting-place. The glacial deposit 
beneath those 7 feet of diluvinm is to be seen fall 40 feet 
thick, and resting upon the miocene molaase. It is composed 
of a compact blue clay, containing worn and scratched 
Alpine boulders, and without trace of stratification constitut- 
ing genuine Till. The same superposition of diluvial drift 
upon an older glacial deposit has since been observed by 
M. Iscfaer in the neighbourhood of Berne. Here then we 
have plain and positive proofs of a glacier having swept over 
the country before the dilnvial period. During the diluvial 
period the glacier had entirely disappeared, as has been 
shown, whilst after the diluvial period the glaciers returned, 
leaving on the diluvial terraces abundant deposits. 

It follows, from what has been said of the presence of erra- 
tic materials in the diluvial drift, that the first glacial period 
was that of the greatest spread of the glaciers. It was then 
that the glacier issuing from the Valais covered with its 
immense delta of ioe the whole country from Soleure far 
to the south of Geneva, pushing deep into such valleys of 
the Jura as open to the east, and well-nigh topping over the 
chain into France ; for on the flanks of the Chasseron near 
Ghierdon, right opposite the opening of the lower Valais, it 
reached the prodigious height of 4730 feet above the level of 
the sea. This, however, was its point of culmination, whence 
its limit is to be seen sinking both ways, reaching the pUun 
beyond Soleure, but still standing 2870 feet above the sea at 
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Fort de I'Eoloae beyond Geneva, where it was swollen by its 
powerful tribatary of the Arve, descending from Mont Blaoo. 

The other principal hydrographic basins of Switzerland, 
snch as those of the Aar, Reuss, Limmat, and Bhine, were 
occupied each by glaciers of dimensions proportionate to 
their respective domains of alimentation ; the glacier of the 
Bhine, for instance, reaching even into the very basin of the 
Danabe. The smaller valleys of the Alps, such as those of the 
Sarine, Simmen, Thnr, had also their streams of ice ; but they 
can only be considered as^inconeiderable affluents. The Jura, 
which is now free from everlasting snow, except in some 
caveme and clefts in the rocks, had also its own glaciers. 
That the sonthem valleys of the Doire, Tore, Tessin, and 
Adda, discharged mighty glaciers into the plun of Zximbardy, 
is satisfactorily establi^ed by obaervaldon, but these re^ons 
have not yet been so thoroughly investigated ae the northern. 

lo fact, during the first glacial period, the greater part of 
Switzerland was overwhelmed by ice, the highest ridges and 
peaks only protruding above it, enough however to furnish the 
materialsfor the numerous angular alpine boulders spread along 
the Jura, and over the low country. The absence of angular 
erratics of that period, remarked by B. Chambers in Scot- 
land, shows that there terra firma was almost entirely masked 
by the ice. A similar remark has been made by M. Collomb 
with respect to the Vosges, which present nothing like the 
precipitous heights of the Alps. 

A cniions island in the Alpine sea of ice was formed in the 
domain of the molasse by the.hiliy region of the Napf, 4620 
feet above the sea, which stood too far out of the reach of the 
frozen streams, issuing from the great Alpine valleys, being 
separated from the central chain by a mighty sod continuous 
wall of limestone. A cut across the country from Zurich to 
Berne, brings to view the singular contrast between the erratic 
domain of the Benss and the Aar, so richly strewn with Al- 
pine detritus, and hence so fertile; and the region of the 
Napf, where the bare, naked molasse sandstone peeps out every- 
where from under its thin covering of bad soil. 

That first period of general glaciation does not appear to 
have been of -rery long dnration, for its boulders, although 
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extensively scattered over the country, have not been observed 
heaped op in large masBOB, so aa to form real moraines. This 
is particularly striking along tbe Jnra, where the limit of the 
erratic domain of the Rhone is accurately defined, and yet 
where there is by no means a great accumulation of detritus, 
forming anything like a moraine. The moraines of Switzer- 
land appear to belong to the second glacial period, as is indeed 
proved in many cases by their superposition to the diluvial 
drift. 

The second glacial period, on the contrary, must have lasted 
very long, for its moraines are numerons, well-defined, and 
very often stupendous, but they do not reach as far as the 
traces of the first glaciation, indicating a lesser expansion of 
the ice. At this second period the glacier of the Rhone, for 
example, merely filled up the basin of the lake Leman, with- 
out reaching over the molassic heights inclosing it along its 
northern shore, and without extending much beyond Geneva. 
Is the neighbourhood of Vevey, the first glacier must have 
swept over the mountain of Folly (5771 feet), which is 
strikingly well rounded, whilst the second glacier only reached 
to Lalli^ d'Avant (3212 feet), that is, 2559 feet tower, as is 
distinctly marked by its own particular deposit, of which we 
shall speak when treating of the glacial diluvium. 

Not only must the second glacier have remuned for a very 
long time within limits, but it must also have taken a great 
length of time to disappear, and have retreated by stages, for 
it has left a series of moraines in the intervening distance, be- 
tween its extreme limit and the present glaciersi marking as 
many intermediate stations, where it must have halted each 
time for a considerable number of years, if not of centuries. 
These intermediate moraines are particularly well marked in 
the erratic domain of the Linth, where the; have been studied 
by Mr A. Escher. They may be traced up to the very margin 
of the present glaciers, showing that the change of climate from 
that of the second glacial period to that enjoyed by Switeer- 
land at the present moment, has been slow and graduaL 

The researches of it. Chambers have shown, that in 
Scotland the first period of general glaciation has produced 
a deposit of compact bine clay, unstratified, and mixed with 
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rounded and scratched boulders ; whilst to the second period, 
that of local glaciation, is to be ascribed A« formatitm of a 
light brown loamy deposit, with rounded and angular erratic 
blocks. The same law holds good in Switzerland, but with 
exceptions which furnish the key to its explanation. In the 
neighbonrhood of Vevey and Ij&usanne, for example, where 
the ice of the first glacier lay eeveral thousand feet thick, the 
erratic clay of that first period is all bine and compact, while 
the deposit of the second glacial period is light brown, mor« 
loose, and much more friable. But in the neighbourhood of 
Soleure, where no glacier of the second period reached, the 
erratic clay and loam, although belonging to the first glacier, 
is exclosively light brown, blue clay having nowhere been 
observed. Bnt then we stand there on the extreme boundary 
of the first glacier, where the ice was not above 200 or 300 
feet thick, and where the circumstances were analogous to 
those under which the brown deposits of the second glacier 
were formed, that is, access of the outward air. For the 
mineral composition of the brown and the blue clay is the same, 
the mass being in both cases the produce of the trituration 
of the same rocks, only the protoxide of iron has been converted 
into hydrate of peroxide in the brown clay by the oxidizing 
influence of the atmosphere. 

A peculiar formation of some magnitude and of a singular 
character has to be pointed out here, as belonging to the 
second glacial period. The second glacier of the Shone, to 
take the best known, occupying for a great length of time the 
depression at the bottom of which lies now the lake of Geneva, 
dammed up the side valleys opening upon it, and which, being 
' at their origin below the domain of eternal snow, had no 
glaciers of their own. The water courses flowing in these 
valleys thus formed pools and lakes along the glacier, just as 
happens at the present day. In such places deposits are 
formed under the combined action of ice and water, and the 
result is irregularly stratified masses of shingle, mixed with 
erratic detritus and with boulders large and small, angular, 
and rounded and scratched. On the.very edge of the glacier, 
the deposit is most irregular, scarcely showing traces of 
stratification, but the further from the glacier, the more does 
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the Action of vater become eTxdent in t, regul&r stratifi- 
cation. Thia pecnliar sort of formation has been called by 
M. dfi Charpentier, gUicial alluvium, when belonging to the 
modern glaciers, and glacial diluvium, vhen referable to the 
glacial period. 

After what has been said of the second glacier of the Rhone, 
ve cannot be amprised at finding the basin of the Lake of 
Geneva encircled by a sone of snch glacial dUttvium, forming 
one more or less regular line of terraces, hardly less distinct 
than the dilnvial terraces, althongb not quite so regular, stand- 
ing high aboTe the bottom of the valley, and inclining in a 
marked manner toward Genera, — a line particularly interest- 
ing, as tracing out, in the plainest possible manner, the limits 
of the second glacier of the Rhone. A terrace belonging 
to that line can be distinctly pnYseived near Bex ; the 
little village of Arreyes stands upon it, 2664 feet above the 
Rhone, or 1002 feet above the level of the sea. The valley 
of Ormont, opening at Aigle, shows no such deposit, having 
necessarily had no glacier of its own, as its origin is even now 
commanded by the glacier of the Diablerets ; but between 
Vevey and Villeneuve a terrace ia distinctly seen, both at 
Avant, above Montreuz, and on the way to the batha of 
Lalliaz, above Clarens, at a level about 800 feet lower than at 
Bex, although still at about 2000 feet above the lake. 

Fart of the town of Lausanne stands upon a considerable 
deposit of this class, presenting a wild confusion of erratic 
detritus, with huge angular boulders, and rounded shingle, 
irregularly stratified, — light-brown sandy loam being abun- 
dant. This spot may be considered aa one of the finest 
examples of a simultaneous glacial and aqueous deposit, — a 
real lateral moraine, and yet partially stratified. 

But nowhere does this glacial diluvium acquire auch a vast 
range as above RoIIe, forming there a table-land at its greatest 
width of about three miles, cut off by the Jura, where the vil- 
lage of Biere Ues. Its outer angle or border, fronting the 
lake, is marked by the Hignal de Bougy, famous for ite pano- 
ramic view. The height of that table-land may he estimated 
at an average of 1100 feet above the lak£; and the tbickDeas 
of the deposit, although not actually measured, most be 200 
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or 300 feet at least, to jndge from the deep ravines bj which 
it is intersected. 

It forcibly strikes the mind that Una glacial diluyiam must 
have taken an immense time for its gradual accumulation, 
confirming what we hare already said about the long duration 
of &Q second glacial period. The glacial diluvium, not to be 
mistaken for the diluvial drift (alluiHon ancienne), Irom which 
it differs Tirtnall; both in composition and etmcture as well 
as in its level, has been compared by Mr Martins to the 
Oesara of Sweden, of which he distinctly says that they were 
produced by tlie conjoined action of the glacier and of water, 
whilst M. Desor has as distinctly established the superposition 
of these Swedish Oeears npon the diluvial drift, resting, in its 
turn, on polished and grooved rocks of the first glacial period. 
Homan remains, said to have been found under certain Oesara, 
would nnquestionably show that they belong to the modem 
period ; bat according to the observations of M. Durooher and 
M. Martins, there are in Sweden two sorts of deposits, of es* 
sentially difierent nature, which are comprised under the com- 
mon denomination of Oeaar, — Uie one composed of coarser 
and more regularly stratified detritus, and containing scratched 
boulders and sometimes shells of Arctic species, and the other 
more sandy, following the coast-like Innes, and containing 
Baldo species. He former corresponds very well with our 
glacial diluvium ; whilst the latter — to which, according to M. 
Desor, belongs the well-known case of the antique cabin found 
in cutting the Soedertelje canal, near Stockholm — would be 
modem. On the other hand, it must not be forgotten that the 
present companions of man, and in particular all his now do- 
mesticated species, existed already at the diluvial period, and 
that there are facts, although they are certainly not very 
numerous, tending to ascribe a much higher antiquity to the 
human race than is generally admitted. Of this, illustrations 
are to be found, — in the human remains discovered in the 
south of France, in strata covered by the produce of a vol- 
canic eruption, which, on the other side of the mountain, 
has covered the same sort of strata <;ontaining bones of the 
mammoth ; in the fiint arrow-head found in a grave in Sweden 
by M. Nilsson, and appearing to have been sharpened, after 
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having acquired a •white crust, like that of the natural ch&lk 
flints ; and in the association of hnman remaine with those of 
extinct speciea in the caTcros of Belgium and of Braiil. 

It is worthy of remark, that no real and well-defined glacial 
diluvinm, in the shape of terraces, has ;et been obserred as 
referable to the first glacier, and its absence may be consi- 
dered as a confirmation of what has been sud regarding the 
eomparatirely short duration of the first glacial period. 

Summing up what has been said, we come to establish 
the following Bubdivisions of the post^tertiary, or the quater- 
nary age, in Switzerland, observing, that an intermediate de- 
posit between the till of the first glacial period and the tertiary 
series, such as is found on the coast of Norfolk, has not yet 
been observed in Switzerland : — 

1. First glacial period. — The greater part of the country 
covered by ice ; the glacier of the Rhone, for example, oc- 
cupying the immense extent represented by the map given 
by M. de Charpentier in his famous Eatai mtr let Qladera 
(1841). Scotland seems to have been entirely overwhelmed 
by ice at that time. The same was the case with the Vosges in 
France, where M. CoUomb has found, on the very summits of 
the cbain, erratic boulders, but rounded, and having a very 
peculiar look of antiquity, easily understood now. But the 
mightiest, a refll gi&nt of its kind, was the great Scandinavian 
glacier, which stretched over the vast lowlands of northern 
Europe, as it was reserved to the genius of M. de Charpentier 
to unfold. Formation of the Till, or compact blue clay, with- 
out stratification, and with rounded and scratched boulders, 
when far enough from the extremity of the glacier, and under 
a sufficient pressure of ice. The period does not seem to have 
been very long, so as to have given rise to the formation of 
terminal moraines of any importance. No fossils. Height of 
the continent at that time unknown, speaking only with refe- 
rence to Switzerland. 

'2. Diluvial period. — The glaciers have disappeared, even 
in all the principal valleys of the Alps to a height of at least 
from 3000 to 4000 feet above the present level of the sea. 
The rivers flow at a higher level than at present, because t^e 
whole continent stands somewhat lower, at least as far as it 
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concerns ihe hydrographic basins of the Rhine, Danube, Fo, 
&nd Rhone. Period of long duration, as is sbown by the cor- 
responding deposits, at least as long as tlie modem period, 
consequently of more than 60,000 years, according to Lyell. 
The mammo^ (Elephaa primigenva) inhabits Switierland, 
land and freshwater shells of recent species live in the same 
sites as at present. Bare deposits of bituminoos wood of 
existing species. Drift terraces and nused sea-beaches in 
Scotland, in the north and south of Europe, and indeed over 
almost all &e world. In the valley of the Missisaippi, for 
example, the authors of the splendid Smithsonian volome on 
its antiquities, point out the regular occurrence of three dilu- 
vial terraces, together with a fourth lowest, of modern or al- 
Inrial formation, exactly as in Switzerland. 

3. Second glacial period. — The glaciers fill the principal 
valleys of the Alps, and issuing forth into theopen country, take 
possession of the depressions lying before them, and so well 
marked by the presence of lakes, snob as that of Geneva, 
encircling them with girdles of stupendous moraines. The 
glacier of the Rhone, for instance, did not reach above the 
heights bordering the lake Leman, standing at Yevey full 
2500 feet lower than the first glacier, and at BoUe 900 feet 
lower than at Yevey, so that it could not extend much beyond 
Geneva. In the appropriate localities formation of consider- 
able glacial diluvium by the co-operation of the glacier, and 
of the water-courses it dammed up, producing a curious mix- 
ture of erratic detritus with aqueous drift. Front moraine 
of the Aar glacier, in the shape of a splendid and mighty 
semicircolar rampart at Berne. Formation of vast deposits 
of light brown loam, and of the Loeea of the valley of the 
Rhone, Rhine, and Danube, distinctly resting on the well- 
defined diluvial drift of those valleys, and being only the finer 
sediment, which is found of the same nature, but coarser and 
mixed with boulders, nearer the Alps, for example at Lausanne, 
Geneva, Oeningen near Schaffhausen, and Yienna. Fossils, 
particularly in the Loess ; the mammoth, cavem-bear, rein- 
deer, and in general the vertebrata still living in the country, 
inclnding our now domesticated species, as appears from M. 
Octet's investigation of the fossils found in the glacial deposit 
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at Mattegnin near G«&e7a. Mollnsks not rare, almoat excla- 
sivelj land-sbells of eziatiag speciee, but ehowing that thej 
met at B&le (863 feet abore the aea) vith a ctitnate soch as 
is Qow oongenia) for them in the Alpine Rone of from 4000 to 
6000 feet above the present level of the sea. Height of the 
continent unknown. If the Loess is a river deposit, the con- 
tinent could hardly be higher than it is now. OeMare of the 
north. Period of long duration. If in Scotland, according 
to R. Chambers, the moraines of the second glaciers are in- 
considerable, may it not be owing to the scarcity in that 
country of such precipitous heights commanding the glaciers, 
as occur abnndantly in the Alps ^ 

4. Modem Period. — The glaciers having retreated slowly, 
and by stages, to their present limits, and the continent having 
been somewhat nused above its level at the diluvial period, 
the watei^conrses scoop out a deeper channel, leaving the 
remnuit of their diluvial drift as projecting terraces, rising 
very often like steps one above the other. These steps are 
generally three in number in Switierland, ae well as in ihe 
eastern Alps, but where circumstances were pt^cularly fa- 
vourable for their preservation, smaller intermediate terraces 
are tobe seen between the lowest and the middle of the three 
principal. The presence of those terraces shows, that the 
upheaving action has not been uniform, but has experienced 
periods of interruption and reprae, during which the conti- 
nent remuned stationary as long as was necessary for the 
formation of each step, three such principal stations being 
marked out. It most be pointed out, however, that both the 
two superior of the three principal terraces or steps must have 
been shaped out before the second glacial period, as deposits 
of the latter are to be seen resting apon them. How it stands 
with the lowest terrace cannot yet be exactly said, satisfactory 
observations of this sort requiring exceptionally favourable 
local circumstances, which are naturally of rare occurrence. 

Sach are the inductions from facts lying before us, plain, 
well-defined, and intelligible. But the mind cannot rest satis- 
fied ; it would fain know, not only that such events have taken 
place, but also wki/, and in particular, how such an enormons 
growth of the glaciers was brought about. 
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Macb liu been Baid on the subject, and explanations have 
even been sought for in the uatare of the sun's atmosphere, 
and in different tomperatiiTes of the celestial spaces travelled 
throagh by our solar system ; nay, a French geologist has even 
seen in the glacial period the influence of a formerly warmer 
climate. But let us frankly confess, that science ia as yet 
by no means prepared to answer the question, and to famish 
anything like a satisfactory solution of the great problem. 
So much, howerer, is already gained, as to show that the cli- 
mate was not necessarily widely different from what it is now. 
Prof. James Forbes has pointed out how the glacier de la Brenva 
(Mont Blanc) swelled, its lower extremity rising full 300 feet, 
during fire years that the mean yearly temperature observed 
at Geneva was less than if" F. lower than usual, and Mr Mar- 
tins has shown that a diminution of the mean temperature 
of 5-7° F. (4° C.) and very likely of only 2-8° F. (2° C.) would 
be sufficient to bring back the glaciers of Mont Blanc down 
to Geneva. It is also well known, that in the southern 
hemisphere there is to be seen actually a state of things bear- 
ing mneh analogy to what excites our wonder as having taken 
place in the same latitude north during the glacial period, and 
which, according to Mr Hopkins, is to be considered as more 
normal than the present climate of Europe. Then also does 
the circumstance pointed oat both in Sweden by M. Durocher, 
and in Switzerland by M. Agassiz, of the upper erratic limit 
converging with the present upper limit of the glaciers, where 
they pass into the n^e, prove, that during the glacial period, 
at least during the second, the snow-line, or the level of the 
origin of glacier ice, was about the same as it is now-a-days. 
Consequently, the climate could not be extremely different 
from what it is at present, nor the elevation of the country 
above the sea much greater than it is now, unless, indeed, 
we suppose, what appears at least very conjectural, a compen- 
sating influence of both causes acting simultaneously, but in 
opposite ways. 

The impression prodaced by such considerations leads as to 
seek in less extraordinary circumstances a mode of accounting 
for the glacial climate. Mr Hopkins, for instance, has dwelt on 
the influence of different configurations of land and sea on the 
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olimatAl state of particular portioDB of the earth's aorface. 
With reference to Snitzerland, Mr A. Eecher has called at- 
tention to the great effect which the warm sonth wind of the 
Sahara, the Foehn of the Swiss, has in melting the snow on 
the Alps. This ia ao prominent, that if Central Africa were 
to he submerged, aa may very well have been the case during 
the glacial period, it ia \>j no means impossible that the 
glaciers might again overwhelm onr country. Then, again, 
looking to the north, we see that a snbsidence of a few hun- 
dred feet would suffice to submerge the eztenaive lowlands of 
the north of Europe and Asia, eo that the north wind, which 
now brings us cold, hat clear and sunn; weather, would in 
that event spread damp and chilly mists over the whole 
country, and produce just the sort of weather suitable for a 
powerful increase of the glaciers. ' 

Even without going either north or south, we find within 
our own country a startling indication of the possible cause 
of glacial phenomena. Our learned meteorologist, M. Denzler, 
in studying the question of the snow-line, with respect to the 
level at which the snow begins to be permanent during each 
season, has found, that if we take the lowest mean height ob- 
serve? for each of the twelve months during a period of 
twenty-nine years, and set those monthly means together in 
their proper order, we form an artificial yearly snow-line, 
such as is usual in Lapland. But the real occurrence at dis- 
tant intervals, of such an artificial year, as well aa that of a 
more frequent series of less cold years, ia a matter which can 
be calculated by the theory of probabilities. 

On the other hand, it must be kept in view, that, plausible 
as the above speculations may appear, they in no way tend to 
explain the repetition of the glacial phenomena in North 
America ; and indeed, when we consider this and the anoient 
marks of ice in Patagonia, as well as the traces of a former 
greater extension of the glaciers in the l^malaya, we are for- 
cibly restrained from asking for an explanation in exclusively 
local circumstances. Wild aa it may have appeared when 
first started, the idea of general and periodical eras of refri- 
geration for our planet, connected perhaps with some cosmic 
agency, may eventually prove correct. At any rate, the glacial 
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event ia nov proved to have taken place twice, and it ma; 
therefore be reg&rded as a periodical phenomenoD of nature* 

Es^lanaiion of Plate I. 
Diluvial Drift wpon Qlaeiat Till at Olarmu. 

T. The diluvial terrace, perfectly regular and well-deSned, but 
yerj narrow, abutting against the hills of molasBe, which rise 
behind it, and running parallel with the modem bed of the tor- 
rant. Although only 50 faet higher than the torrent, its lower 
extremitj keepu full; 100 feet above the lake. The torrent ex- 
tends its delta and raises its bed at the same time, tending thus 
to bury by degrees its diluvial strata, of which the terrace in 
question forms part. 

D, The diluvial drift of the terrace, from 7 to feet thick, formed 
of coarse, well-formed shingle, identical with the modem deposit 
X, and unstratified. The power of a water-course is marked by 
the incliuation of its bed and the coarseness of its drift. These 
two factors being here identical for the diluvium and the present 
torrent, it follows that the diluvial torrent was of the same nature 
and power as the modem torrent. 

G. Glacial tUl, compact blue clay, unstratified, containing rounded 
fragments of limestone, distinctly scratched, together with a few 
crystalline rocks from the Valais. Lying iO feet thick upon the 
molasse in ntu at M. 

B. Huge block of molasse, smootiied, and showing distinct glacial 
stris at & 

Z. Small terrace, 4 or 6 feet high; modem deposit of the torrent, 
which has somewhat deepened its channel, because it has been 
dammed and narrowed. 

R. Present bed of the torrent when swollen. 



* Tbe preMDt paper hu baca tmumltted b]r tha Bntbor in Its English dres*. 
Ai It i« * natter of gaDend latarast, a copy of tbe uUiimBiirlpt hu been lent 
to H. Guyot at Cambridge (U. atatsa). That the Muna subdiTliion of the poat- 
tertiarj or qnataraary (brmatlan holds good for America, and that there arc to 
be found in that continent the nme tracoa of two glacial period*, and of an 
tnierrening non-glacial dilnvial or drift-period, fbllowi from the reaearcbe* of 
Id. Bogen. These, howerar, the author la acquainted with only by very brief 
extracts, so that he could not refer to them more eitenelvely, as would have 
bean deiirable. 
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Evidencea ofDotonward Movements east of the Malvern 
Range. By W. 8. Symonds, F.Q.S. 

Thftt the Malrem ridge was once & molten maes, deep down 
in the interior of the planet, and that. preTiouB to ita upheaval, 
it became hardened into ayeoite, is well known to most geolo- 
gista. There ib also no doubt, from the diacoverj bj Miss 
FfatUipa of the conglomerate that bears her name, that the 
wares of a period as distant as the Upper Caradoc, dashed 
against the Plutonic rock, and rolled and intermingled toge- 
ther pebbles and chips of syenite with the animal remuns of 
mollusca and corals that lived and flourished in the seas of 
that remote history of the planet's surface. 

Professor Phillips some years since pointed out that the 
joincipal upheaval, which canaed the elevation of the Malvern 
ridge, and with it the whole of the great Silurian and Devo- 
nian re^on of Herefordshire, Walea and the south of Ireland, 
occurred between the carboniferoua and triaasic systems. The 
discovery by his sister, just alluded to, also established the 
fact that in times long antecedent to the post-Ksarbonifarons 
elevation, a mass of syenite had been protruded through the 
surface on the line of the Malvern ridge, which was acted 
npon and denuded by the waves, and that, in short, the syenite 
of the Malvems occupied, to a certain degree, it6 present posi- 
tion, during the epoch of the Upper Caradoc. 

The object of this communication is to describe phenomena 
exhibited by the edges of the stratified deposits east of the 
Malvems, near their contact with the Plutonic range. 

In a paper published by the late Mr Hugh Strickland in 
the Philosophical Magazine for November 1851, he says, " If 
we could strip off the thick mantle of Kew red sandstone which 
conceals the eastern side of this axis, we should probably find 
die strata from the Caradoc sandstone up to the coal-measures 
more or less uptnmed at their edges." The correctness of this 
supposition is established by the discovery of vertical beds of 
the Caradoc transition group, containing trilobites and sheila, 
reating against the syenite, at the base of the Gullet Pass. 

The Permian system intervenes between the carboniferous 
gnmp of rocks and the triassic ; and it was during this epoch 
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that the principal eleTatioo of the Platonic maes in question 
18 generally supposed to hare occtured. 

The rock known aa " Haffield conglomerate," in the Mal- 
vern district, iras formerly ranked as the lowest member of the 
New red series ; it is now believed by Professors Phillips and 
Itamsay, and Mr Jukes, to belong to the Permian epoch. Pro- 
fessor Ramsay believes it to be the representative of a glacial 
period ; a most interesting question, as bearing on that remark- 
able fact in geologic history, viz., the extinction of palieOEoic 
forms of life dmang this period. There is one question, how- 
ever, we should like to have answered, and that is, how Pto- 
fessor Bamsay reconciles his Permian glacial theory with the 
tropical forms of the Permian flora ? 

The Haffield conglomerate dips to the sonth-east at angles 
varying from 13° to 28°. 

The beds that succeed the Haffield conglomerate are a thick, 
red, sandy gronp, known as the " Newent" sandstone of Professor 
Phillips. The Professor mentions, that " at a point near North 
Hill, in the great quarry of syenite, the red sandstone was cat 
through," " dipping 45° to the northward." During the exca- 
vations for the foundation of the Messrs Burrow's new house, 
near the Bellevue Hotel at Great Malvern, this red sandstone 
was exposed in a splendid section, showing distinctly the angle 
of slope. The dip is 41° to the south-east. 

We quite agree with IVofessor Phillips that this sandstone 
which rests at an angle of 41 ° against the syenite of the Mal- 
vern ridge, is the equivalent of the " Newent" sandstone, dip- 
ping under the Keuper group. The question is, what is this 
** Newent" sandstone } is it a Permian rock, or a representative 
oftbeBunter beds of Cheshire and of Annandalel In the May 
Hill district, it rests immediately on the Carboniferous deposits ! 

We call especial attention to the fact, that if the " Newent" 
sandstone be a triassic rock ,and acquired its present highly 
inclined position solely by the uptaard movement of the syeni- 
tic axis, the elevation of the Plntonio ridge must have conti- 
nued to a great extent after the commencement of the triassic 
epoch I A dip of 41° is an evidence of no insignificant eleva- 
tion, if due to that alone. 

In tanking the shaft and driving the tonnel on the Worces- 
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tor, Malvern aod Hereford railroad, the Keuper shales and 
sandstonee have been well exhibited, aa also their poeitiou aa 
regards the syenite. The tunnel is about 400 jarda to the 
north of the " Admiral Benbow" at Malvern Welle. The 
Keuper slabs are in some inetances ripple-marked, and con- 
tain the characteristic Bhell " Poaidonomya minuta." They 
dip from the syenite at an angle of 54°. 

That elevating movementB took place along the line of the 
Malvern dislocation after the period of the lias and even of the 
oolitic system, is certain ; but these upward movements do not 
altogether account to us satisfactorily for the phenomena ex- 
hibited by the edges of the stratified deposits east of the 
syenite. 

The amount of dip displayed by the beds of the " Newent" 
simdstoQe and the Keuper marls in contact with the syenite, 
ia greater than can be attributed solely to elevatory forces, 
when you compare that high inclination with their lose of dip 
at a very short diatance from the Plutonic rock. Within half 
a mile of ' the range the Keuper sandstones show a dip of but 
10°, the Newent sandstone of 15°. 

We suspect, then, that in working out the geology of lines of 
dislocation, we are apt to forget that there may be a downcaat 
as well as an upcast side, and that depression went on contem- 
poraneously with elevation along these ancient lines of fault. 

We believe it was Professor Harkness who first formed the 
idea that the Bunter beds of Annandale show signs of depret- 
eion, and that be attributes the high dip of some of those beds 
to the sinking of the vale. 

He assimilates this depression to that which would occur on 
drawing off the water of a frozen lake or pond, and the conse- 
quent sinking of the ice. To ua this theory accounts more 
satisfactorily than any other for the high angle of dip dis- 
played by the edges of the mesozoic strata east of the Mal- 
vems, and their loss of dip at a short distance from the eyen- 
itic axis. If elevation was the sole cause of their displace- 
ment, the dip would be more regular ; while the downward 
movement, acting with the upward, has effected those faults, 
contortions, and breaks, everywhere so puzzling in the Malvem 
district. 
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Notice of an Accurate and Easily applied Method of Ascer- 
taining the Direction of ihe Wind, by Observing the Re- 
fiected Image of the Clouds. By Thomas Stevensom, 
F.R.S.E., Civil Enpneer. 

In makiDg Bome experiments, in which it was neceBsar; to 
know accurately the directioa of the wind, I was mach an> 
Dojed by the InBuSciency of vanee and all ordinary methods 
employed for that purpose. The under currents of air are so 
numerous and conflictiDg, more especially in towns, where the 
houses are lofty, that I have seen it proclaimed to be due eaet 
at one end of a street, while at the other it seemed with equal 
certainty to be coming in a westerly direction. 

In this dilemma it occurred to me that a more accurate con- 
clusion might be arrived at, by observing the direction of the 
drifting clouds when reflected in a mirror. It is now nearly 
three years since I adopted this plan, and as I have found it 
convenient and useful, and am not aware that it has been em- 
ployed by others, I take this opportunity of introducing it to 
the notice of those who may have experienced similar difficul- 
ties with myself. 

At first I used a common mirror, placed horizontally so as 
to have the sky refiected in it, and having fixed upon a cloud, 
I watched its progress in the mirror, taking care to keep the 
eye steadily in one position, and carefully marking the track 
of the cloud upon the glass with a pencil of soap. When this 
was done it was easy, by placing a compass on the mirror, to 
ascertain the direction of the wind from that of the cloud's 
path traced on the glass. A more convenient and portable 
instrument has since been constructed for me, consisting of 
an ordinary compass having a silvered disc in the centre of 
its ooveiing glass of such a size as to allow the points of the 
needle and the graduated circle of the compass to be seen be- 
yond it. The glass has cross lines cut upon it, passing through 
the centre, and drawn so a^ to correspond with the cardinal 
points marked on the divided circle. The whole compass can 
be made to revolve in the horizontal plane, upon a point pro- 
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jecting from the bottom of the outer case. Whea the cloud 
which is to be observed has been selected, as near the Eenith of 
the observer as possible, the compass should be gradually 
turned round until one of the lines upon the glass remains 
coincident with one well-defined edge of the cloud as it passes 
across the field of view. The angle indicated by the magnetic 
needle being then read off, the azimuth^l bearing of the cloud's 
track from the magnetic north is at once ascertained. 

The convenience of this instrument might be increased 
by baring an eye-piece attached to it, capable of being 
fixed in such a manner as to point to the intersection of 
the cross lines in the centre of the circle, so that the eye may 
be kept steadily in the same direction. By means of an ap- 
paratus on the principle of a camera obscura, the direction of 
the wind could be easily ascertained by observing the compass 
bearing of the cloud's track. And in the absence of better in- 
struments, the reflection by a mirror ought certainly iu all 
caees to be preferred to the indications of vanes whose action 
must always be vitiated more or less hj friction, and perhaps 
by other causes, besides being liable to be acted upon by cur- 
rents which have been distorted from their true direction by 
obstructions due to houses, trees, and the configuration of the 
earth's surface. The changes of wind and weather bo cha- 
racteristic of our climate, might, perhaps, be more certainly 
or more speedily predicted by comparing the motions of the 
clouds in the higher regions of the atmosphere, with those 
nearer the earth's surface, than from information derived from 
other sources. I lately observed a change of wind apparent 
in the direction of the higb clouds for two days before the 
' currents near the earth's surface were affected, although they 
ultimately assumed the same direction. 

Bdihbdroh, April II, IHCS. 
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Remarka <m the Natural Hiatory of Electric Fishes, with the 
description of a new apeciee of Malaptemrua from theold 
Calabar Miver, West Africa. Bj Andrew Musbat. 
(Plate II.) 

The electrieal properties posaeseed b; certain fishea hare 
been at all times an interesting topic of inquiry ; and as of 
late years the subject has been pursaed, in connection with its 
ralationa to Physiology, with so much success as to hare en- 
gaged general attention, onr readers will perhaps not be indis- 
posed to see a resum^ of what is now known on the sub- 
ject. 

No land animals have hitherto been ascertained to posseas 
the power of giving electrical shocks,* but amongst fishes several 
species are known to possess this property. Those possessing it 
are not limited in their habitat to any particular medium — 
sea water, fresh water, and brackish water, all contribute their 
species. Nor is the property confined to any particular tribe 
or family of fishea. The only absolute requisite in their out- 
ward form seems to be that they shall be free from scales. 
Every electric fish yet discovered has a smooth body. They 
also appear to be al\^ mud or ground fishes, living in or close 
to the mud or sand at the bottom of the water. 

The species which has been longest and best known is the 
Eaia torpedo, or electric ray. It has much the appearance of a 
skate, bat has been properly constituted a separate genus, first 
nnder the name of Torpedo, and latterly under that otNarcine, 
taken from the word rofxq, which was the name given to it by 
Aristotle. 

The electric organs are placed on each side of the head and 
gills, reaching to the semicircular cartilage of each great fin, 
and extending to the transverse cartilage which divides the 

* Some inwct* uid molliucB haTe been uid to commuDleato wuuible abocki, 
but thi* hM not been confirmed, aad appean varjf questionable u fju ai regird* 
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thorax from the abdomen, and vrithiD these limits they occupy 
the whole space between the skin of the upper and tlie nnder 
surface. These organs are composed of hexagonal or penta- 
gonal columns, arranged vertically between the upper and 
under side like the cells of a honey-comb. They are supplied 
with a profuse ramification of large nerves proceeding from 
the eighth and fifth pair, but principally from the former. 

The electric properties of the Torpedo were first fully inves- 
tigated in 1773 by Mr Walsh, a scientific gentleman of emi- 
nence and of some position, being & member of Parliament. 
His interest in the matter having been aroused, he took up his 
abode for some time at La Rochelle, for the purpose of being 
able to make his experiments upon freshly-caught fish, the 
Torpedo being common on that part of the shores of France, 
while it is rare on the shores of Britain. He made many 
careful expenments, which were published at the time in the 
Philosophical Transactions, along with admirable figures and 
anatomical details, by the celebrated John Hunter ; and he 
satisfactorily proved that the electricity evolved by the fish 
was in all respects similar to electricity obtained in the usual 
manner from electrical apparatus. He discovered that the upper 
and under surfaces of the animal were in different states of elec- 
tricity, and this circumstance enabled him to direct the shocks 
of the fish through a circuit of several persons, all feeling 
them, one touching his lower surface and the other hia upper. 
When the Torpedo was isolated, it gave several isolated per* 
sous forty or fifty successive shocks in the space of a minute 
and a half. He did not succeed in obtaining a spark, and we 
are not aware that any one has yet done so from the Torpedo, 
although it has since been obtained by an ingenious pro- 
cess from the Gymnolue. Mr Walsh found the efiect produced 
by the Torpedo to be about four times as strong when the 
fish was out of the water as when touched in the water, and 
Pennant mentions that the Torpedo buries itself superficially 
in the sand by flinging it up by quick flapping of all the ex- 
tremities ; and adds, it is in this situation that the Torpedo 
gives his most " forcible shock, which throws down the asto- 
nished passenger who inadvertently treads upon him." 
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The Torpedo grows to considerable size, and is often above 
80 lbs. in weight. A fish 18 inches long and 12 inches ticross 
ma; be considered a large specimen. Ite benumbing properties 
are undonbtedlj given to it as a weapon of offence and defence, 
although MrWaUh says, that "notwithstanding the familiarity 
in which I may be said to have lived with them for nearly a 
month, I never detected them in the immediate exercise of 
tiieir electric facultieH against other fish confined with them in 
the same water, either in the circumstance of attacking their 
prey or defending themaelves from annoyance ; and yet that 
they possessed such a power, and exercised it in a state of 
liberty, conld not be donbted." Dr Davy kept some young 
Torpedoe alive for five months, and during all that period tbey 
ate nothing, although supplied with small fishes both dead and 
allTe, and yet they increased in strength and electric energy. 
The observations which have been since made upon other 
electric fishes, however, sufficiently prove the accuracy of Mr 
Walsh's assumption. 

Several other species of Narcine are known, and all of them 
possess the electric property. There is a species described by 
Bertholet in his work on Fishes, under the name of Torpedo 
galvanii, which seems to be the same as one figured by Wil- 
loughby in his lehthyographia, and probably the same as T. 
trqndana, described by Valenciennes in Webb and Bertholet^s 
splendid work on the Canary Islands. The Rev. Mr Lowe 
of Madeira described a species found at Madeira under the 
name of Torpedo hebetans ; and another, found both there 
and in the Canary Isles, was described by Valenciennes as T. 
marmorata. Henl^ has described four other species in his 
work, " Ueber Narcine," viz., N. brasilieneis from Brazil, N. 
indicuB from East Indies, N. timlei and N. capeneis from the 
Cape of Good Hope. And Muller and Henlg have established a 
new genus, Aatrape, for the reception of N. capensia and dip- 
terygia, which have only one back fin. Sir John BJchardson 
also has described a species from Van Diemen's Land, under 
the name of N- tasmanienaie. 

The rays and skates proper have themselves been <lf late 
years the subject of consideration with reference to electrical 
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organs. In 1844, Dr Stark of Edinburgh first made known 
the existence of an organ in the tail of the common skate, 
which he considered to be of an electrical nature. Professor 
Goodsir followed up Dr Stark's diBCOveries, and gave an addi- 
tional and minute account of the organ in question. The 
papers by Dr Stark and Profeaaor Goodsir were read to the 
Boyal Society of Edinburgh ; but although the discoyeriea 
were new, and the subject of importance and interest in a phy- 
siological point of view, that body did not publish tbem in 
its Transactions, but contented itself with inserting a short 
summary of the contents of the papers in the record of their 
Proceedings published by them annually. In 1847 (nearly three 
years a^r), M. Robin of Paris published in the " A nnalea des 
Sciences" a full account of the singular structure referred to, 
but without making any allusion to Dr Stark and Professor 
Goodsir's discoveries, so that we have no means of knowing 
whether M. Robin had himself rediscovered the organ in 
question, or merely worked out the subject from the hint re- 
ceived from the Royal Society's notice of Dr Stark and Pro- 
fessor Goodsir's papers. The organ Is composed of a series of 
cells of a polygonal and irregular form ; and, so far as the 
structure can be judged of from its appearance, both as seen 
by the naked eye and under the microscope, is of the same 
nature as the electric organ in other fishes. It lies buried 
among the muscles in the tail of the common skate and rays, 
commencing in the midst of the muscles on each side of 
the tail, at about a third of its length from the root, and 
running down to the tip, gradually occupying more of the 
space of the tail, till at the tip it has usurped the place of the 
mnscles, and almost entirely dispossessed them. Its form is 
that of a cylindrical tube, surrounded by a nervous covering, 
and it is supplied by nerves from the spinal column. Strange 
to say, it still remains to be satisfactorily ascertained, by direct 
experiment on the Hying animal, whether this organ is pos- 
sessed of elwtrical power or not j and, stranger still, if it really 
has such a power, that the fishermen have never observed nor 
spoken of it. Not that experiments have not been made by 
'ifferent observers on the living or half-living animal, but that 
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such experimente hare not yet satisfactorily settled the qnee- 
tioD. On the one hand, Dr Stark conaidered he had detected 
electrical effects on grasping the tail at the proper part ; on 
the other, Professor Miiller, of Berlin, states that he had tried 
the experiment with the galvaDometer, and that it gave not 
the slightest indication of electricity. 6nt as has been sug- 
gested to me hy Professor Qoodsir, it is quite possible that 
at one period of the year (the spawning aeasoD, for ioetancc, 
when the vital energy is at its highest state of derelop- 
ment), the electric power may be stronger than at another ; 
and a careful observation of living specimens, kept in an 
sqnarinm, prepared on the principles which are now en- 
abling natnraliBts to make observations on sea animals which 
were heretofore impracticable, will doubtless not only enable 
us to ascertain whether the organ is electrical or not, but 
also what part it plays in the economy of the fish. In our 
present state of doubt upon a point which can be so easily 
practically settled, it would of course be absurd to enter into 
an argument in favour of, or against the organ being endowed 
with electric powers ; but the various stories which books on 
Natural History contain regarding the venomous properties of 
the spike of the sting ray, may possibly turn out to have some 
relevancy to this subject — and another circumstance not to be 
lost sight of is this, that while Dr Stark found the organ always 
present (though of varying sizes), in the tail of every species of 
true ray which he examined, both Professor Goodsir and M. 
Robin ascertained it to be wanting in the tail of the Tor- 
pedo, which they carefully examined for the express pur- 
pose of ascertaining whether, like the organ in the ray, it 
had not been overlooked in previous dissections ; a result 
which might a priori be looked for, supposing the organ to he 
electrical. 

The next fish bearing an electrical reputation is a species 
of RMnobatiB from Brazil. This genus was formerly included 
among the rays, but has properly been separated from them. 
It forms the intermediate link between the sharks and the rays, 
and might almost be taken for a hybrid between the rays and 
the angel shark, having the body of the one and the tail of the 
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other. Thu fish, although stated to be electrical, has, how- 
erer, not jet been proved to be so. 

We now torn to the Gymnotm eUctrieut or electricat eel, a 
species little inferior in celebrity to the Torpedo. The obser- 
vations ofWalsh, Cavendish, Galrani, and others upon the Tor- 
pedo in 1773, having given an impulse to investigation on the 
subject, the announcement sfaortly afterwards made of a new 
electric fish being found in the rivers of Guiana was speedily 
followed by specimens being broughtto this coon try; and experi- 
ments as complete and careful as those of Mr Walsh were made 
and published by Mr Williamson and Mr Garden, and in like 
manner most excellent figures and dissections were published 
by Hunter. Humboldt, Fahlberg, and Guisan bare further 
elucidated the subject, and the two latter philosophers succeeded 
in obtaining the electrical cipark from the fish, which previous 
observers had failed to do. Since that time more recent ob- 
servations on the subject have been made by Faraday, and 
published hy him in 1844, in his " Experimental researches 
in Electricity." 

The Gymnottu is common to all the small rivers which flow 
into the Oronoco in English, French, or Dutch Guiana, and is 
usually procured from Surinam. The reader doubtless recalla 
to his recollection the graphic account given by Humboldt of 
the mode in which it ie used hy the Indians in that country to 
captnre wild horses. It reaches the length of five or six feet or 
even more, but the half of this size is the more common dimen- 
sion. Although it appears in form to be a long fish, yet so far as 
the Tital organs of ^e fish are concerned, it is properly speak- 
ing a very short one, the whole of its viscera being packed clof e 
to the head, and its anus placed only a couple of inches behind 
the mouth. The whole of the rest of the body may be said to 
be devoted to the electrical apparatus. The upper part of the 
rest of the body is occupied with the muscles, back-bone, 
swimming-bladder, &c. ; below these, occupying two-thirds cf 
the diameter of the body, lies the electrical apparatus, which is 
composed of four parts, two on each side of the body, one above 
the other. 

More experiments have been made upon the Gj/mnotus than 
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on any other electric fish, it being better able to bear confine- 
ment, and giving, from that or other canees, more powerful elec- 
tric phenomena. A CjrmnofuA lias been kept forsever&l months 
in captivity, whereas Dr Davy was not able to keep a Torpedo 
alive more than 12 or 15 days. We mnat refer our readers 
to Faraday's experimental researches for a detail of the ex- 
periments made by him on a Gymnotus, which had been 
bought by the proprietors of the gallery in Adelaide Street, 
London, and liberally lent by them to the Doctor for the par- 
pose of experimenting on. From it he obtained everyproof of 
the identity of its power with common electricity. The 
galvanometer was deflected, a magnet was made, a spark wag 
obtained, and perhaps a wire heated, (though the experiment 
requires confirmation), besides the more common phenomena 
of the sbock and the circuit. Faraday concluded that a 
single medium discharge of the fish is equal to the electricity 
of a Leyden battery of 15 jars, containing 3500 square inches 
of glass coated on both sides, charged to its highest degree. 

Faraday observed the GymiwtuB exercise its electrical 
powers for the purpose of preying upon other fish. He says, 
" a live fish about 5 inches in length, caught not half a 
minnte before, was dropt into tho tub. The Qymnotus in- 
stantly turned round in such a manner as to form a coil inclos- 
ing the fish — the latter representing a diameter across it ; a 
shock was passed, and there in an instant was the fish struck 
motionless aa if by lightning in the midst of the waters. Its 
side floated to the light. The Gymnotus made a turn or two 
to look for his prey, which, having found, he bolted, and then 
went searching about for more. The coiling of the Gymnotus 
round its prey had in this case every appearance of being in- 
tentional on its part to increase the force of the shock, and 
the action is evidently exceedingly well suited for that pur- 
pose, being in full accordance with the well-known law in 
discharge of currents in masses in conducting matter ; and 
though the fish may not always put this artifice in practice, 
it is very probable he is aware of its advantage, and may re- 
sort to it in cases of need." It is said, however, that the 
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GymnotuB eats very few of the fishes which it kills b; its dis- 
charge. Farftd&y's experiments also settled another point, 
namely, that it is not necessary to touch the fish to receire a 
shock. For instance, several Individnals put their hands in 
the water in the tub at difierent distances from the fish, and 
another individual stirred it np with a glass rod. The fish 
gave a shock, and all the experimenters felt it — those whose 
hands were nearest to the fish moat strongly, and those farthest 
from it most feebly. This experiment shows, in a striking 
point of view, the beanty of the relation between the power in 
question, and the element in which the fish lives. If the 
power were to be exercised in the air, it could only be made 
use of on actual contact, but the conducting powers of water 
render this unnecessary, and the shock travelling through 
the water all around, extends its effects in more than propor- 
tion to the size of the fish attacked ; for though the Gymnoiaa 
may exert only an equal power, a large fish has passing 
through its body those currents of electricity which, in the 
case of a smaller one, would have been conveyed harmlessly 
past by the water at its side. Faraday suggests that it is 
not impossible that the fish may have the power of throwing 
each of its electric organs separately into action, and so to a 
certain degree direct the shock, that is, it may be able to canse 
the electric current to emanate from one side, and at the same 
time bring the other side of its body into such a condition that 
it shall be a non-conductor in that direction ; but, he adds, 
that he thinks the appearances and results are such as to for- 
bid the supposition that the fish has any control over the 
direction of the currents after they have entered the fluid 
which circulates around it. 

There is another species of Gymnoiua, G. fatciatutt fonnd 
in Quiana, but it is not electrical, and although in the posi- 
tion of its fins, and somewhat of its outward form, it corre- 
sponds with the Q. electricus, and has therefore been placed 
alongside of it, there is little doubt that when it is examined, 
its structure will be found to differ from the true Cfymnottu, 
and that it must be placed in another genus. The possession 
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of aa app&ratue which makes such an alteration in the whole 
natare and position of the interior organs, ought surely to be 
sufficient to constitute a genus of itself. 

Another electric fish, with somewhat of an eel-like form, said 
to come from India, was for some time classified with the 
OymnotitB — under the name of O. indicus, hut haa been re- 
moved from it, as having no affinity with that genus, bat more 
nearly approaching to the Trichiuri, and is now known as Tri- 
ehiurtu electricua. There would appear, however, to be great 
doubtwhether any such fishdoeBreally exist; for Valenciennes, 
in his great work, mentione that on going back to the sources 
from which each author has taken his information, he dis- 
covered that the characters and properties attributed to this 
fish only repose upon a bad figure by Nieuhof, and upon a 
transposition of some part of his text. The description which 
is given by no means corresponds with the figure, and its 
electrical properties depend upon the following sentence : — 
" It lives in the deepest rocky caverns where it gets tolerably 
fat, and is wholesome food. Those wbo take it are affected 
with a tremonr and sometimes a sleep, either from the afflatus 
or contagion, which however soon go ofi"." Supposing these 
last words indicate a true electric virtue, the rest of the de- 
scription applies better to the Silurua {Malapierurus) elee- 
irictu than to the Trichiurue, and as no specimens since that 
described by Nieuhof have been found, it must only stand 
among electric fishes, or amoDg fishes at all, with a point of 
doubt. 

Another electric fish, which also stands upon solitary autho- 
rity, is the Tetrodon ehctricus. Shortly after Mr Walsh and 
Mr Williamson's researches upon the Torpedo and Gymnotua 
had drawn the attention of the public generally te the sub- 
ject, a young officer in the dSth Regiment, Lieutenant W. 
Faterson, sent an account of an electric fish which he met with 
at the Island of Johanna, one of the Comoro Islands, te Sir 
Joseph Banks, who communicated it along with a very imperfect 
drawing to the Royal Society of London. It was of the genus 
Tetrodon, and about 7 inches long, and ornamented with 
bright and gaudy colours. Lieutenant Paterson found several 
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of these electric&I fishes in hollova in the coral rocks. He 
says, "I caught two of them. In attempting to take one of them 
in my hand, it gave me so severe an electric shock that I v&a 
obliged to quit my hold. I however secured them both, and 
carried them to the camp which was abont two miles distant. 
Upon my arrival there, one of them was found to be dead, and 
the other in a very weak state, which made me anxious to 
prove by the evidence of others that it possessed the powers of 
electricity, while it was yet alive. I had it put into a tub of 
water, and desired the surgeon of the regiment to lay bold uF 
it with his hands — upon doing which he received an evident 
electrical shock. Afterwards the adjutant touched it with his 
finger upon the back, and felt a very slight shock, but suffi- 
ciently strong to ascertain the fact." Mr Paterson concludes 
by stating that he gives this mention of the fish, only as a 
direction to others who may afterwards visit that island to 
look for and examine more fully that fish and its electric 
organs. We believe that no one has since acted upon this 
suggestion, or if they have, that they have not found the fish. 
No specimen exists in the Sritish Museum, and the authors 
who have included this species in their works have merely re- 
produced tbe meagre description furnished by Mr Faterson, 
without giving any other authority for it, or notice of its cap- 
ture by any one else. 

Another Tetrodon — Tetrodon Uneatus, has the property 
of imparting a pungent pain like the sting of nettles, which 
is said to be occasioned by the minute spines on its abdomen. 
It is. also considered poisonous if used as food ; and Osbec, in 
speaking of individuals of this species found at Japan, says, 
the venom which it contains is so powerful that the animal 
occasione death in two hours to those who feed upon it. Ac- 
cordingly, he adds, " The soldiers of that eastern country, and 
all those of the inhabitants over whom they can exercise an 
exact surveillance, have received a rigorous prohibition against 
eating it" — a prohibition which, in the circumstances, one 
would scarcely have thought necessary. 

We next come to the electrical fishes of the genus Malap- 
terurvs. The family of fishes to which it belongs (the StVu- 
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ridce) is not withoat interest, and as there is & general family 
resemblance in their forms and habits, we may mention one 
or tiro circnmstances relating to the best-known species, the 
Silurus glanie, which is the only one of the family foond in 
Enrope. They are smooth -skinned fishes, with a nnmber of 
long thin barbules or filaments around the mouth. The Silu' 
rut giants is the largest freeh-water fish fonnd in the rirers 
of Europe, with the exception of the sturgeon, and reaches not 
rarely to the size of 5 or 6 feet in length. It is not found in Eng- 
land nor in the eastern rivers of Europe, — is found very rarely 
in one or two of the lakes of Switzerland, — but is common in 
Hungary, Russia, and some parte of Asia, — and is found in 
the brackish water at the mouths of riyers, as well as in the 
fresh water of the rivers, and of the lakes from which they 
isene. It is reckoned good food, and is sold in the different 
markets of Europe and Asia. As a great rarity and peculiar 
dainty, a specimen 3 feet long, got in one of the lakes of Swit- 
zerland, was served up to King Charles X. at Straaburg, when 
he passed through that city in 1828. It is very impatient of 
thunder and storms, rushing out of tbe mud to the surface of 
the water, and agitating itself violently during their conti- 
noance. It is only during storms that it is caught in the 
nets of fishermen, the nets at other times passing over it while 
it lies buried in the mnd. It is recorded by Baldner that he 
got one of the length of a foot in 1569, and kept it in a fish- 
pond till 1620, when a storm killed it. It has therefore re- 
lations to electricity, but of an opposite nature to those of 
the MalapUrurug ; but it is at least curious to find the old 
proverb equally applicable to fish as to men, that what is one 
man's food (or means of getting food), is another man's poison. 
There seems, moreover, room for some philosophic inquiry into 
the nervous structure of the Silurus glanie, which may possibly 
throw light on more than tbe mere sensitiveness of this fish 
to electrical commotions in the atmosphere. Baldner's fish, 
in the fifty-one years he kept it, had increased to the size of 
5 feet, but much larger examples have been taken, and it ia 
reported that they have been found in the Fregel 16 feet in 
length. Being a mnd fish, it thrives best in such slow fiowing 
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rivers as the Danube, Elbe, Pregel, &c. It lies at tbe bottom 
of the water, buried in the mud, and the barbales which sur- 
round its mouth floating about, enable it to recognise the ap- 
proach of, and seise upon, any pre; that pEisseB it. It is very 
Toracioue. The Bohemians have a proverb, " Every fish has 
another for prey ; the Wela {Silunts) has them all." It de- 
stroys many aquatic birds, and ik are assured that it does not 
spare the human species. On the 3d of July 1700, a peasant 
took one near Thorn, that had an infant entire in its stomach. 
They talk in Hungary of children and young girls devoured 
on going to draw water ; and they even relate that on the 
frontiers of Turkey, a poor fisherman one day took one that 
had in its stomach the body of a woman, her purse full of gold, 
and a ring. This must have been one of the 16-feet ones, of 
whose existence we doubt, as all men may ; we would place 
such exaggerations along with Gesner's well-known story of 
tbe pike 19 feet long, and 267 years old. 

But these are digressions. The Silitrus of which we hare 
to speak, is tbe Silurue of the Nile (^Malaptentms electricua), 
called Baasch, or thunder-fish by the Arabs. It is found in 
the Nile in considerable abundance. It has barbules like the 
rest of the Siluri, and has its smooth, scaleless skin diversified 
with irregularly-shaped spots, and its usual length is from 8 
to 14 inches. It was first well figured and described by Geofiro; 
St Hilaire in the great work on Egypt, published under the 
sanction of Napoleon. It has subsequently been more care- 
fully dissected and described by Rudolphi, and more recently 
by Pacini, who has gone microscopically to work, and has 
given figures of sections of the electrical organs enlarged, eo 
as to show their primary structure. Cifi'erent from the other 
electrical fishes of which we have spoken, this organ aBsnmes 
the shape of a thick aponeurotic skin surrounding the whole 
body almost to the tail. The course followed by its elec- 
tricity difiers from that of the OjtmnotuB as well as the Tor- 
pedo. As already mentioned, the current in the Torpedo 
Sows from the upper side of the body to the under. In the 
Gymnotus it flows from the head to the tail ; but in the J/a- 
lapterurua it flows equally from the organ in every direction. 
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The consequence of this would appear to be that unless nature 
mftde some provision to meet it, tbe animal would give itself a 
shock ereiy time it puta its electric force into operation, and 
Pacini thinks he has discovered in the necessity of some 
counteracting influence to such a result the reason of a layer 
or skin of fatty matter being placed between the electric or- 
gans and the body. Rndolphi thought this under-layer or 
skin was one of the parts of the electric organ, his idea being 
that it was eomposed of two plates in different electrical 
states, as in the plates of a galvanic battery ; but Pacini's 
idea that this under-skin is an isolating medium placed to 
protect the animal from the force of its own thunder, is 
attractive from its ingenuity, whether it ultimately proves 
correct or not. 

This species is said to be found in the Senegal and Gambia 
as well as in the Kile, and also probably in the river Sofala. 
It is first recorded by Purchas as having been taken in the 
Gambia by Richard Jobson. He relates that " in the Gambia, 
they draw in the net, among other fishes one which bad the 
body broad like a bream, but of greater thickness — that one 
of the sailors having wanted to take it, he cried out that he 
had lost tbe nse of his hands and arms — another sailor who 
touched it with hie foot felt a numbness in his leg." There is 
no doubt that there are electric fishes found in these rivers, 
but we should much question their being the same with the 
Malapterurus of the Nile. The animals of Egypt and those 
of the west of Africa are, for the most part, all different ; and 
Valenciennes states that the electric Silurus of Senegal has 
its spots more marked and often less cloudy than those of the 
iudividuals caught in the Nile. The identity of the Sofala 
species is also spoken of with doubt ; and a species which has 
lately been received from Old Calabar, and is described at the 
end of this paper under the name of M. Beninsis, is also dis- 
tinct from the Nile species. Taking all these things together, 
we see that there are at least two species of electric Malap- 
temros peculiar to Africa, and it is not improbable that there 
may be more. 

This closes the list of known species of those wonderfully en- 
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dowed animftls. We do, as the reader sees, know something of 
their habits and powers, of their oatward appearance and in- 
ternal anatomj ; but when we try to penetrate farther, and to 
trace backwards to its source the cause of the effect which we 
see, we are obliged to confess that it is " knowledge too wonder- 
ful for us, and to which we cannot attain." True it is, that 
conjectures have been made, and it would not be like human 
nature if we had not a theory for it. The theory, so far as it 
goes, which physiologists have now generally on the subject, 
is this. It is known that an electric current passes through 
the frame of all plants and animals, not always in the same 
direction, being apt to be diverted by the particular arrange- 
ment of the muscles and tendons, but always existing. Id the 
frog, for instance, it passes constantly from its extremities to 
its head. In most animals it continually proceeds from tbe 
interior to the surface of each muscle (and is bence known as 
the " muscular current,)" this current being particularly in- 
tense in the muscles and nerves. Now, the nerves receive 
from the brain or its continuations (how we cannot tell) an 
influence which sets the electric fluid in themselves and the 
muscles in action, and it in turn stimulates them to contrac- 
tion and motion. Some have supposed that this nervous in- 
fluence and electricity are identical. This, however, is not so. 
Prof. Matteucci's experiments all go to prove that the two 
forces are not identical, but are correlated, each being able to 
generate the other ; so that while by the inflnence of the ner- 
Tons system on one class of organs, sensible contraction is pro- 
duced, in like manner by its influence on another class of or- 
gans, electricity is generated. The generation of electricity in 
the electric organs of fishes would appear to be developed in 
the same way as in other muscular tissue. AUhongh these 
organs differ in their structure and form from ordinary mnscn- 
lar tissue, still there appears little doubt that a similar tissue 
enters into their composition. But the difference of the struc- 
ture seems to be such, that instead of constantly flowing off 
as in ordinary muscular tissue, the electricity is accumulated 
and retained as in a galvanic pile (its pnsms and diaphragms 
and cells acting as the elements of the pile), and given off in the 

DiqitlzscbyGOOqlC 



MalapieruTtig Beninensia. 49 

same way. But all snch theories onlj go a certaio length, and 
after we haye gone back and back, ve are stopped at laat, aod 
are obliged to confeea tbat we are uaable to explain farther ; 
and if we could go farther, and explain the process which 
stopped ua. we should onl; get alittle way, and again be stopped, 
and obliged humbly to sum np with the acknowledgement that 
these things are so, because the Creator has ao fashioned them. 



The new species of Malapterurus above referred to, was 
found near Creek Town, in the muddy, brackish water of the 
river Old Calabar. Creek Town lies about 30 miles up that 
river, which empties itself into the Bight of Benin within a 
short distance from the Delta of the Kiger, in lat. 5^° north, 
and long. 8° west. It is to the industry and scientific exer- 
tions of the Rev. Hope M. Waddell, that we owe the know- 
ledge of this interesting species. The United Presbyterian 
Church of Scotland has a mission established on this spot, 
and Mr Waddell and the other missionaries, have in an 
enlightened spirit, been combining the prosecution of their 
proper christianising and educating duties, with an attentive 
examination of the Natural History of the country in all 
its departments.* These gentlemen have repeatedly favoured 
me by forming, and transmitting considerable collections of 
insects and other objects of Natural History ; and in the last 
consignment which I received from Mr Waddell, there were 
four small electric fishes, which I was gratified to find were 

* irtlifl Dnited Preabytoriui Cburcb continuat to bn u fortnnftte u it his 
bean, in wcoriDg able and intelligent mlisUinBrieB at their ■tatioDS on tbii 
eoait, va have tbe pr(Mp«ct ere long of knoMing tometbing of the Natural 
Hiatoi^ of the interior of thii nuwt iateresting and wholl; nnknown country. 
Tbe waj in which thej propoM to exCeod tbelr miuloni ia a* foilovr*: — After 
m atstioa hat secursd a flnn footiog they mean to push forward another, thir^ 
mllca into the interior, from irbjcb in Ua turn, after it hu ««cured iti footing, 
•notber outpoat will be advanced thirty miles further, and ao on. We aball 
then look with intense [ntereatfortbememorialaof the Natural Bidory collected 
■t these outpoela. As it ia, tbe amOunt of new species received trota Old Cala- 
bar if perfectly surprising ; many of them possessing an interest of Tory strik- 
ing character, particulariy in connection with the snbjeot of geographical dla- 
tribullon. 
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nndescribod epecies of Malaptemrut. None of them exceeded 
four inches in length, although Mr Waddell mentions that 
they grow to be as large as a herring. They seem to have 
been powerfully endowed with the electrio faculty ; in this re- 
spect differiog from the Nile species, which has its electrical 
power weak in comparison with that of the Qymnotua; while 
this new species would appear to surpass it in force (parti- 
cularly when size is taken into consideration), a small speci- 
men about two inches in length haviog given Mr Waddell a 
shock which reached to his shoulder. They eeem to bear cap- 
tivity welt, for Mr Waddell kept one of them for six weeks la. 
a tumbler of water, and it gare severe shocks duly. 
The following is the description of this species — 
The fish is short and rounded, and looked at from above taper) 
from the head to the tail. The bead b depressed, and the tail coid- 
pressed. The height of the body at the ventrals is a suTenth of the 
whole body (caudal fin included), and it is very little higher behind 
the pectorals. Its breadth at the ventrals is one and three quartern 
of tlie height. Its breadth behind the pectorals is very little sboil of 
its height there. The whole fish is enveloped in a soft, loose, fiaccid 
skin, which under a lens is seen to be aovsred with minute papilln, 
particularly on the head, while towards the tail they pass into a kind 
of reticulation, giving the appearance of a tomentose substance wetted, 
with the bairs flattened down by the wet. The head, measured to tha 
posteriorendof the operculum, is about a sixth part of the length of the 
whole fish. It is nearly as broad as it is long, and is nearly twice 
as broad as it in high. Both its upper and under surface are nearly 
flftt, the upper sloping slightly down to the mouth. Seen from above, 
the form of the bead approaches in form to a very obtuse semi- 
circle. The mouth scarcely extends down the sides. The eye is 
small, and situated a little nearer the front of the operculum than 
the mouth. Its diameter is about a sevenlh or eighth of the length 
of the head, and there is about five and a half diameters between 
the eyes. The lips are fleshy, and the lower is a little more ad- 
vanced than the upper. The four orifices of the nostrils have mem- 
branous and tubular edges which close the orifices, so that diey are 
imt easily seen.* The anterior pair is closer together than the pos- 
terior. There are a number of small pores upon the head, surrounded 
by pale edges, which are more perceptible than the nostrils. These 

* Id life theaa organi ■» probkblj more eutly m<d, and will uRitBe (p>r- 
tiCQluly the anterior patr) the tbrm of *mall u!ppl«a, of which their fiaccid 
state, when preserved in spirits, has deprived thoaa in m; posiesiioD. 
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ara doubtless for supplying the surrace with tnuoit&ginonB slime. 
There is one immediately behind esch eye, one a little further bacic, 
another somewhat below the eye, and another more to the front of the 
eye, but not so low down ; one at the inner anterior corner of each 
anterior nostril, two immediately behind each of these nostrils, and 
one at a Bhort distance on the outer side of it ; one at the outer 
side of each posterior nostril, and a smaller one at its inner comer ; 
two ai-e placed transrersely close together on the middle of the head, 
and there ai-e two more distant from each other, placed farther back ; 
there is one behind each maxillary barbule, two close together in the 
centre of the under lip, one on the outer side of each inferior bar- 
bule, and one further bai-k on the under jaw. Those around the 
nostrils and mouth, and under the eyes, are most observable, parti- 
cularly the former. The bafe of the maxillary barbule is exterior and 
anterior to the back nostrils. The barbulea are long and fine, and 
before their termination become as fine or finer than any hair. When 
laid backwards, the niazillary barbule reaches beyond the posterior 
end of the operculum. The external mandibular barbule about 
equals it in length, but the internal is shorter. The teeth form a 
broad velvety band in each jaw, broadest in the middle of the front. 
The teeth are all curved backwards, and are packed very close toge- 
ther in crowded masses. There am no teeth on the palate, but some 
very small hard looking tubercules can be seen by the aid of a lens. 
The gill openings are small and oblique, and about half the size of 
the mouth. The pectoral fin is small and elongate, and attached 
about the middle of the gill opening. In length it is about an eleventh 
of the whole fish. It has eight rays, of which the first is frail and 
without branches, and does not extend up half of the fin. The second 
and third rays are longest and nearly equal, the second being a 
very little longer. The ventrals are a fifth shorter than the pec- 
torals, originate a little behind the middle of the fish, are placed 
near each other, and have six rays, the first without branches, and 
the second longest The anal fin commences nearly at the last third 
of the fish, and occupies about a tenth parth of the whole fish. It 
has eight rays,* The first of these is very small, and not readily 
recognisable. The fin is as deep as it is long ; and the fourth and 
fifth rays are the longest. Between the anal and caudal fin is a 
apace of half the length of the former. The adipose fin begins nearly 
opposite the middle of tho anal fin, and leaves a very small space 
between Its termination and the caudal fin. The latter is some- 
what rounded — has seventeen rays, of which the outer ones are not 

* There is, perbapi, a Dioth raj. There is ui aborliTe appearaace at tbe 
eommeDcemeat of the flo which may be a ray, but I have been onahla to le* 
any trace of joicta in it, and not being williug to Hcriflce the ipeclineD to U- 
ccrtaln wbcther It condnuei BDder the skin, 1 cannot ipuk poriUvely. 
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branched, And not half the length of the rest. Tlie fonnuU of the 
njB of the fine is u foUows : 

DO P8 V6 A8 C17 

The lateral line Li narrow and delicate, a Terj little raised, and 
runs from the upper end of the gill opening to the tail. 

The colour is dark-graj abore, and pale whitish beneath. A 
very few small black spots* are scattered irregularlj along its sidea. 
Towai'ds the anal fin, the dai'k colour extends down the sides, so as 
to lea*e scarcely any pale under side at that fin, but a broadiah white 
ntripe extends through this dark colouring quite round the fish from 
the tatter part of tne anal to nearly the caudal fin. The part of 
the tail between this white stripe and the caudal fin, and also the 
comniHieenient of that fln, are very dark; a simitar broad white 
band then runs across the middle of the caudal fin, and it terminates 
in a gray colour, somewhat light«r than the base of the fin, so that 
there appear two white transverse bands surrounding the fish at 
its latter part, one a little before the caudal fin, the other across the 
middle of that fin. 

Dimentiont of ons of the largtMt tpteimtnt reetived. 

Ineb. Uan. 

Length from intermaxillary symphisis to extremity of 

caudal fin 3 8 

to end of adipose fin ... 8 

to beginning ... ... 2 6 

to end of anal fin .... 2 9^ 

to beginning 2 4^ 

toanus 2 1^ 

to anterior edge of gill-opening '0 8^ 

to posterior ... ... 6^ 

to anterior margin of oi-bit . 4 

Diameter of orbit 1 

Length of pectorals 4| 

ventrals 8i 

anal 4| 

space between anal and caudal 3 

caudal rays 7^ 

longest rays of anal 6 

Height of body at ventrals 6 

Circumference of body at ventrals 1 4 

From the above it will be Been that the principal differeaces 
between the Malapterurua electrieut and this species are the 

following : The former is a larger fish, reaching 14 and even 

* NoD«, in Hi* tpecimciu I have, eicwd the iIm of tli« eye. 
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21 indiea in_ length, while the ordinary dimensions of this 
-would appear to be about four inches, although it may some- 
timea reach six or eight The formula of the number of rays 
in the fins of the two fishes also diSer. The number in the 
veutrab and caudal are the same, but the Nile fish has nine 
in the pectoral and twelre in the anal, while in this fish dkere 
are respectively only eight and eight. In the M. electricua 
the upper jaw slightly projects over the under. In this species 
the reverse is the case, the lower jaw projecting decidedly 
(though not very far) in advance of the upper. The barbule 
on the upper jaw of M. electrietu is a third shorter than the 
head ; BenineiMit has it longer than the head. In the former 
(he ^n-openiug terminates at the lower edge of the pectoral 
fin, in the latter the pectoral fin is attached at the middle of 
the gill-opening, and its lower edge does not nearly reach the 
base of the gill-opening. . It will also have been seen that 
there are some -differences in the relative proportion of the dif- 
ferent puts of the two fishes, and there are also some other 
differences in the form of some parts of the fishes, (such as the 
operculum), which are not so readily embodied in words, but 
the differences which will most easily enable them to be 
distingoished at a glance are the markiDgs, if these shall be 
found to be constant. The spots on M. electricua are much 
larger and more numerous than on this species, and it entirely 
wants the white bands across tiie tail, and across the caudal 
fin, which have been above described. I do not know whe- 
ther these markings are constant in the older fishes, but as in 
all Ae four specimens I received, they were uniform and de- 
cided, I assume in the meantime that they are so. 

I have not felt myself competent to make an examination 
of the anatomy of this fish, but Mr Ooodsir, Professor of 
Anatomy in the University of Edinburgh, has kindly under- 
taken to do so, and his report will give every information on 
that head, as well aa supply any deficiencies in the observations 
I have above made. 
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On a Deposit eontaining Sub-fosnl Diatomaeeae, i» Dum- 
fritBthire. By Robert Harkxess, Professor of Geology. 
Qneon's College, Cork. 

While ezftmiaing the boulder deposits which occnr on the 
northern shore of the Solway Frith, last sammer, my atten- 
tion was directed to a locality about a mile west of the mouth 
of the river Annan, where there is an interesting association 
of indurated gravel beds, silt deposits, and peat-bog, overlaid 
by the vegetable soil of the district. The boulder grave), 
irhic^ here is the lowest deposit exposed, consists of the ordi- 
Dary Silurian sandstone, mixed with the carboniferous grits, 
and a few fragments of the Banter sandstone of the neigh- 
boorhood. It had a hardened nature, and in this respect bore 
considerable affinity to many conglomerates. The larger 
blocks entering into its composition presented none of the 
stri» which manifest themselves on the boulders occurring in 
the clays, in which sabstance thoy may be seen occupying the 
more level country which lies on the east side of the river 
Annan. 

Above this bed of indurated boulder gravel there is seen 
the silty deposit, already alluded to, which consists of beds of 
fine drab-4oloured sandy clay, having vegetable remains 
scattered through the mass. These vegetable remains, when 
in such a condition that they can be recognised, are, for tha 
roost part, fragments of Equiseta. 

The contents of this silty deposit are, however, not confined 
to snch organisms as ordinary swampy vegetation. On sub- 
mitting portions of the silt to microscopic examination this 
inhstance is found to afibrd many species of Diatomacete, as- 
sociated together in an interesting manner. 

Professor Gregory, who was kind enough to examine for me 
the contents of this deposit, states, that the following forms 
of Diatoms occur therein : — Epithemia Hyndmanni, Cynibelta 
Scotica, C.maeulata, CoscinodUcus Todiatus, Cifclotella oper- 
eulata, C. KUtiingiana, Campylodlacus cribrotus I, Trybli- 
onella acummato, T. punctata, T, marginata, Surirella mi- 
nuta, S. noUlU (or, Uaeriata I), Navicala didyma, N". ovalia^ 
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Jf, rhomhoides y (Gtregory), N. variana (Gregory), Pinnula-na 
inajorfP. viridU, P. acuta, P. tenuU (Gregory), Gomphonema 
tenellum, Doryphora ampkieerot (fine), Synedra radians, 
NiUschia ap. T, Orammatophora marina, Meloeira sulcata, 
if. diatans, Fragilaria virescent, Odontidium tnesodon, Meri- 
dian cirettlare, Achnanthidium lanceolatum. This asBOciation 
of toarine and fresh-water forms indicates the occarrence of 
fionditioDS of an eetnary nature, and leads to the ioference that 
the circnmBtance under which the silt was deposited approached 
to that whicb now prevails at the mouths of rivers. This silty 
deposit is not confined to the spot where it was first noticed. 
Th» sabsoil, which extends through almost the whole of the 
•state of Newbie, has the same character, and may also be 
seen in spots on the opposite side of the river Annan, showing 
that the character cJ the coast has andergone considerable 
ohangee since tb« pleistocene period, as we have deposits of an 
estaary nature considerably above the present level of the 
highest tides. 

In cases where we have a change in the relative level of the 
land and sea, if only to a slight extent, such as is shown by 
the occurrence of the silt of Newbie, with marine and fresh- 
water forms of Diatomacen, there is, in many instances, no ^ 
reason for concluding that elevating forces have acted in the 
production of this relative change. 

The formation of sandbanks across the months of estnaries ; 
and inland seas, having forms such as those in the Solway 
Frith, would produce efiects altering and modifying the relation 
between the height of land and water. These sandbanks, act* 
ing as barriers to the free flow of the tide, would cause mviy 
districts, having a swampy character, to become dry land ; 
and by such change produce results, having to some extent 
characters, such as usually originate from the operation of 
elevating forces. The production of the extensive sandbank 
Robin Higg, which forms a barrier to the entrance into the 
Solway Frith, wonld effect considerable changes on the relative 
level of the coast ; and the modifications which this bank is 
sabject to would also have their influence in preventing or fa- 
cilitating the free flow of the tide, and consequently altering 
the relative level of the tidal mark. Efi'ects of this nature 
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are sufficient to account for the occurrence of tlie silt;' 
deposit in the neighbourhood of Annan, without haring refer- 
ence to the operation of elevating causes. 

The occurrence of marine forma of Diatoms in silt, puts 
US in possession of another element, by means of which 
we are enabled to ascertain the changes which have taken 
place in the physical geography of the earth. It furnishes us 
with a means applicable in many instances where other and 
Qiore perfect organisms hare disappeared, the siliceous s'kele- 
tone of these minute bodies being capable of resisting that 
agent by means of which the solid coverings of molluscs are 
dissolved, Many of the raised sea-beaches, now affording no 
shells, will probably he found to contain Diatoms, which will 
tell of the conditions under which these raised sea-beaches 
were originally deposited, and provide ns with information 
eonceming the circumstances which operated in the production 
of strata of this nature. 



The Dy^ng Properttea o/LiehenB. By W. Laudek Lindsay, 
M.D., Perth. 
In the fifty-seventh volume of this Journal (October 18&4), 
I published the results of a series of experiments on the 
evolution of red, purple, and other colouring matters from 
British and foreign lichens, with a view to direct public atten- 
tion specially to the two following facts, viz., First — that, in 
our own country, many native lichens, which grow more or less 
abundantly, might, with advantage and economy, be substi- 
tuted for the somewhat expensive and scarce foreign Roccellaa 
and other dye-lichens usually employed in the manufacture of 
orchil, cudbear and litmus; and, secondly — that, in our colonies, 
and foreign countries to which we have access, species valuable 
as dye-lichens probably grow in abundance, — might be col- 
lected and transported — easily and cheaply — and thus become 
important and lucrative articles of commerce. My present par- 
pose is to explain more fully the grounds for this opinion, and to 
indicate somewhat tn detail the facility and economy with which 
such lichens may be collected, preserved and rendered slibser- 
vieutto our arts and manufactures. The information which 1 
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h»ve to offer is, howOTer, more BUggestive than positive : my ob- 
ject shall have been answered by fairly bringing the subject 
under the notice of the following classes of persons or scientific 
bodies, to whom I must leave its practical or economical appli- 
cation, viz.. Firstly, — chemists, orchil, cudbear and litmus 
tnannfactnrers, importers and exporters of orchella weeds and 
other dye-lichena, dyers, &e : secondly, scientific societies, such 
as the Royal, Geographical and Botanical, and the Society of 
Airts ; — public boards, such as the East India, Army and Ad- 
miralty Boards ; industrial exhibitions, such as the Sydenham 
Crystal Palace and Paris Exhibition : scientific and exploring 
expeditions, &c. : and, thirdly, colonists, emigraats, travellers, 
officers of oar commercial and royal navy, and of the army, and 
East India Company ; residents abroad, and in our own High- 
lands and Islands, &c. This is pre-eminently an age of dis- 
covery and enterprise in scientific matters ; the strongest 
tendency everywhere exhibits itself to multiply the natural re- 
sources of our native country and its colonies, — to turn to prac- 
tical account, for the improvement of our arts and manufac- 
tures, their hitherto valueless vegetable products. The efforts 
at present being made to introduce the fibre of the common 
nettle, thistle, and other native weeds, in the manufacture of 
textile fabrics and paper, as substitutes for fiax, is only one 
limited example of this utilitarian tendency. Believing that 
this desire requires only to be led into suitable channels, my 
object is to submit to scientific and commercial enterprise, the 
importance of this particular field oT inquiry, and the richness 
of the fruits it promisee. The fact that manufacturers or im- 
porters might find it economical or remunerative to be supplied 
with substitutes for the Roccellas, which are fast becoming 
scarce, aod consequently expensive, is the most limited view 
we can take of the advantages of such an investigation. In- 
directly a multiplied trade in dye-lichens might scatter the 
seeds of civilization, and place the means of a comfortable sub- 
sistence at the command of the miserable inhabitants of many 
a barren island or coast, at present far removed from the great 
centres of social advancement ; for the dye-lichens will pro- 
bably be found luxuriant where no other v^etation can thrive, 
frequently attaining their highest degree of perfection on the 
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most bleak rocky coasts, or on elevated monntaiD ranges. It 
Is probable that man; rocky islea in the broad Pacific and 
Atlantic, — ^manj hundred miles of desolate sea-coast and vast 
extents of mountain districts in Africa, America, Asia, and 
Anstralasia, which at present yield no products to commerce, 
and are too barren to support higher vegetation, might furnish 
an unlimited supply of lichens useful in dyeing. The vast 
continent of India and neighbouring oonntries and islands, for 
instance, already promise valuable results in this respect. In 
the Indian coUection of raw vegetable products exhibited in the 
Xxtndon Crystal Palace of 1851, several specimens of" Orchella 
weeds" from India, Ceylon, Soootra, &c., were shown ; and an 
explanatory note appended to some from the vicinity of Aden 
in Arabia, stated most suggestively " A bundant, but unJenowjt 
as an article of commerce." Specimens of Roccella/uci/ormU 
were there exhibited from Ceylon, estimated as worth £380 per 
ton, and Parmelia perlala at £190 to £225 ; other dye-licbens 
exhibited in the same collection, are referred to in Table II. 
But the whole world may be said to be an open field ; in every 
clime, in every soil, at almost every elevatios, and in all sea- 
sons, tinctorial species grow, and even luxuriate. In Northera 
Europe, in Scandinavia, and even in our own Highlands and 
Islands, many such species are abundant, and might surely be 
collected at a rate so cheap as to render it remunerative for the 
manufacturer to employ our destitute Highlanders in gather- 
ing them. Moreover, in connection with the development of 
the economical applications of lichens, it is not unimportant to 
hear in mind that many species contain such an amount of 
starchy matter as to become, or to furnish excellent articles of 
food ; many are used as fodder for cattle, some are eaten in 
Iceland and arctic countries, and one, at least, is frequently 
used in the making of jellies in this country. I need only 
here allude, in confirmation of this statement, to the Cetraria 
uktndica, or " Iceland moss" of our shops ; the OyropKora or 
" tripe de roehe" of the arctic regions, whereby the lives of 
many intrepid travellers have been preserved ; the Lecanora 
esculenta, a kind of manna, peculiar to the steppes of Tartary, 
and the Cladonta rangiferina, or familiar " Beindeer moss" of 
Lapland. On the mountains of Scotland, Ireland, and Wales, 
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species of Lec&nora,G7Toplior»,Umbilicaria,and Isidium, capa- 
ble of yielding fine qualities of orchil, cadbear, and litmns, 
are more or lesB abaudant. While the cadbear mannfactnre 
flonrished in Ijeith and Glasgow, the Lecanora tartarea, from 
Vhich it was prepared, was collected to a great extent in onr 
Western Highlands and Islands, bnt with the transference of 
this mannfacture Into the hands of English orchil makers, this 
source of remonerative employment to our poor Highlanders 
snddenly ceased, and this lichen is now chiefly or wholly im- 
ported from Norway and Sweden for the London market. 
The ralne of this lichen in Scotland is said to have areraged 
£10 per ton. Hooker states that, at Fort Augustus in 1807, 
a person could gain 14b. per week by collecting it, estimating 
its market price at 3s. 4d. per stone of 22 lbs. Pennant re- 
cords it as an article of commerce about Taymouth in Perth- 
shire. Miss Roberts mentions its haying been collected in 
North Wales at l^d. per lb. for the London'market; and it 
appears also to haye been largely gathered in Derbyshire, the 
price there giyen to the collector, who could gather twenty to 
thirty lbs. per day, being Id. per lb. The re-introduction of 
this trade or means of employment might be a great boon to 
the Highlanders, who haye, within the last few years, been de- 
prived of another source of remonerative labour and comfort- 
able sustenance, — the collection of " kelp" or " sea- wrack" on 
our rocky and stormy western coasts, — and whom dire necessity 
now compels to transfer their energies to foreign lands. 

With the first class of persons above alluded to rrats the 
determination of the utility or yalue of the various proposed 
sabstitntes for the Roccellas, and of the fixity or permanence of 
the dyes prepared therefrom. It is for tbechemist, manufacturer, 
and dyer, to discover means of preventing decolorization or 
change by the sun or atmospheric oxygen — of increasing 
brilliancy — of modifying colour — of imparting bloom or per- 
manence — of ascertaining the particular fabrics for which the 
various dyes have the greatest aflSnity, &c. ; for it must be 
home in mind that the lichen dyes are essentially fugitive, 
and very susceptible of chemical changes under the influence 
of light, heat, &c. I freely admit the numerous sources of 
fallacy in experiments on the small scale ; they have no claim 
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to conclosiveoees or perfection, and can only yield approxt- 
mative results. On the large scale alone can the practical 
utility or applicability of the dye lichens, or their products, be 
tested ; the manufacturer can do this at a considerable ex- 
pense of time and trouble ; the chemist can easily ascertain hf 
analysis the kind and amount of colorific principles capable of 
metamorphosis, by the process of manufacture, into the desired 
coloured substances. It is an ioterestiug field of inquiry for the 
chemist to discover to what extent the same or similar colorific 
principles exist in the genera Roccella, Lccanora, Umbilicaria, 
Gyrophora, Isidium, Farmelia, VarioJaria, Eremis, Kamalina, 
and others, some of whose species are used, or proposed to be 
used, as dye lichens; his results maysometimes differ from those 
of the experimenter either on the large or small scale, though 
theoretically they ought to agree with those of both. For in- 
stance, Umbiliearia puetulata, which yielded me a dye equal in 
beauty to that of the Roccellas or Lecanoras, is said by chemists 
to contain only ^V^b of the colorific materials of Roccella 
Montagnei. Again, Stenhouse* mentions that several years 
ago a large variety oi Roccella tinctoria was imported from the 
Cape, but was found almost valueless by the London orchil 
manufactarers. Analysis discovered it to contain compara- 
tively little of the crystalline principle, which, by yielding a 
red reaction with ammonia, is the basis of the purple colour 
of orchil, and to possess, instead, another crystalline sub- 
stance, whereon ammonia had no action. Here chemical aaa- 
lyaia and the practical experience of the manufacturer ac- 
curately coincided. 

Scientific societies and public bodies have much in their 
power by ur^ng upon their members or officers in foreign 
countries the importance of directing attention to subjects 
apparently so insignificant. The example of the Boyal So- 
ciety's code of Instructions and Suggestions to the Officers of 
the last Antarctic Expedition, wherein rough experiments on 
lichens, by means of maceration in dilute a^ua ammonice, 
were recommended, is one worthy of being followed by similar 
societies, whose objects, in any form, embrace the develop- 
ment of the natural resources of the vegetable kingdom. Id 
* RiiloK^h. Tnini. 184S. 
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ende&Tonring to open ap to Britisli commerce new fields of 
enterprise — in multiplying the natural resoarces of our coun- 
try — ^in applying diacoreriee in science to the improrement of 
our arts and manufactures, much real good has doubtless been 
effected by the Indnstrial Exhibitions or Museums recently in- 
stitnted in this and other countnes : — they are to be accepted 
as the cxponentKof the public mind and its tendencies. They 
are valuable not so much directly by the variety and value of 
the products of nature and art which they exhibit or illustrate, 
as indirectly by the stimulus or impetus vhich they give to 
science, art, and commerce throughout the world ; they are 
beneficial, perhaps more by exposing our deficiencies, than by 
displaying our excellencies or superiorities. The tables hereto 
appended were in no small degree based on information ob- 
tained at the London exposition of 1851, 

The opportunities enjoyed by our colonists and emigrants, 
by travellers and all whose avocations or tastes lead them to 
visit foreign shores, or the more remote coasts and districts of 
our own conntry, of contributing materially to this branch of 
economic botany, are very apparent.* At a comparatively 
trifling expenditure of time or money, and without any bota- 
nical or chemical skill, by the steps immediately to be de- 
tailed, lichens may either be experimented on in their place 
of growth, or they may be collected and transported for exa- 
mination to this country. These steps may be shortly re- 
viewed under the following heads :— I. Mode of Collection ; 
II. Mode of transport ; and. III. Mode of testing the colorific 
value, or of evolving the colouring matters. 

I. No plants are more easy of collection ; they may be 
gatttered at all seasons, and require simply to be dried before 
being packed for transport. Most of the dye-lichens grow on 
rocks from which they may be scraped by any suitable in- 
atrument. Should time and opportunity permit, it is advis- 
able to wash the lichens so as to cleanse from earthy and other 
impurities previous to being dried ; bat this can equally well 



* For an CDumention of rame of the chief derideraU, vidt the Tnnuctlon) 
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be done in this country.* The following points are worthy 
of special attention by the collector : — 

' Firstly, That cruBtaceous, dwarf, pale-coloured species, 
growing on rocks, and especially on sea-coaeta, are most likely 
to yield red and purple dyes ; white, on the other hand, the 
largest, most handsome, foliaceous or herbaceous species are 
least likely. The species which yield, or which are likely to 
yield, dyes similar to orchil, cudbear, or litmus, are ennmerated 
in the following Tables, and in those published in former num- 
bers of this Journal. 

Secondli/, That the colour of the tfaallus is no indication 
of colorific power, inasmuch as the colouring matter on which 
it depends, exists ready formed in the cells of the cortical 
layer ; while the red or purple colouring matters in question 
(in reference to which throughout this paper, I must be under- 
stood as writing, omitting practically all mention of the brown, 
yellow, or ffreen dyes, which many species famish), are the 
result of chemical action on crystalline colorific principles 
which were previously quite devoid of colour. Short of actual 
experiment, therefore, it may be held impossible to predicate 
the colorific value of any new or unkuown species. 

Thirdly, That alterations in physical characters, chemical 
composition, and consequently dyeing properties, are very liable 
to be produced by modifications in the following external cir- 
cumstances : — 

a. Degree of moisture. 

b. „ heat. 

e. ,, exposure to light and air. 

d. Climate. 

t. Elevation ubove the sea, 

/, Proximity to or remoteness from sea. 

ff. Habitat : nature of basis of support. 

A. Age. 

t. Seasons and atmospheric vicissitudes, &c. 

Hence it not unfrequently follows, that species possessing the 
same general or special characters may T&ry greatly in the 

* Tha varloui atapa of the proceuea of GollectioD, tnniport, manofKture 
and dyeing with their rationale, kre morefullj detailed Ln a aeriea of papen read 
to the Botaoiod Society of Edioburgh, and pobiiahed Id the Phytologiit for 
April and Jaly 1853, and other cotemporary Joonutli. 
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kind or unonnt of colorific materials which they yield. This 
fact has already been illustrated by the example of the variety 
of Roccella Unctoria, which was found woriihless by the Lod- 
doD orchil manafacturera as formeriy mentioned. 

II. For facility of transport, lichena may be simply dried 
and packed, or they may first be reduced to powder, whereby 
they occupy much leea bulk, and cost much less for freight. 
Bat, as Stenhooee very truly points out, in a most instructive 
paper already alluded to, the cost of transport may form a con- 
siderable deduction from the commercial value ; hence he re- 
commends, where the collector has the necessary opportunity 
or convenience, that the lichens shonld be pulverized or cut 
into small pieces — macerated with a little quicklime in water, 
Mid the resulting solution of the colorific principles precipitated 
hj excess of hydrochloric or acetic acid — the gelatinous preci- 
pitate being collected and dried for export. " Almost the 
whole colouring matter in a lichen could thus be easily ex- 
tracted at a comparatively small expense, and the value of the 
dried extract, amounting to more than £1000 a ton, would 
abundantly defray the expense from even the most distant 
inland localities, such as the Andes or Himalayas." 

III. After due consideration and experience of the various 
modes which have been described or suggested for the purpose 
of developing the lichen dyes, the only plan which I can re- 
commend as of easy and universal applicability, and as uni- 
formly trustworthy in its results, is to macerate the powdered 
lichen in a somewhat weak ammoniacal solution for periods 
varying from several days to several weeks, — the metamor- 
phosis being facilitated by the application of a moderate heat, 
and the free exposure of the whole mass to the sir. The pro- 
cess can be carried on conveniently in phials, boxes, or jars of 
any kind ; and, if no other form of ammoniacal liquor be at 
hand, putrid urine, or the washings of the dung of animals, 
can always be easily obtained. The above is the basis of the 
manufacture of orchil, cudbear, and litmus, and of the domes- 
tic dyes prepared by the peasantry of various countries from 
lichens, — however mach it may be otherwise modified. The form 
of ammoniacal liquor used by the peasantry of iScotland and 
other countries, and also by manufacturers, till within the 
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last few ye&re, was putrid uiine. Not manj years ago, the " lit* 
pig" (or vessel in which putrid urine was kept) was a familiar 
article — especially in certain districts, e.g., in Aberdeenshire, 
in the cottages of all our peasantry — who dyed their stockings, 
night-caps, and other home-made garments, with pigments pre 
pared from the "crotalB"or "crottles" (a generic name apfjied 
in Scotland to the whole race of dye-lichens). Manufacturers 
recognised different qualities of urine as more or less useful in 
eliminating these colouring matters ; its value seemed to bear 
a close relation to the amount of urea it contained, and con- 
sequently of carbonate of ammonia it was capable of generat- 
ing ; hence I have been informed that some English manufac- 
turers, who continue to use this form of ammoniacal solution, 
have learned by experience to avoid urine from beer-drinkers, 
which is excessive in quantity but frequently deficient in orea 
and solids, while it is superabundant in water. The process of 
metamorphosis by means of the ammonia contained in stale 
urine is, apart from its essentially disgusting nature, a some- 
what tedious one ; hence various more elegant forms of ammo- 
niacal solution have recently been introduced into our manu- 
factories, especially the waste liquor of gas-works- But some 
orchil makers, believing that urine is efficient, not merely on 
account of the ammonia it contains, or, finding by experience 
that it is superior to any other form of ammoniacal liquor 
hitherto introduced, continue to use it exclusiTeiy. The most 
convenient form on the small scale is the dilute aqua ammo- 
nite of our druggists' shops. The red or purple tint is some- 
times more rapidly evolved by boiling a small portion of the 
powdered lichen in a test tube in a little water or alcohol, and 
adding a few drops of ammonia when cool. Should no ammo- 
niacal liquor he at hand, maceration in lime-water or the milk 
of lime is the next beat substitute. Treated in this way, Moc' 
cella tinctoria yielded a distinct red colour to the liquid in ten 
minutes, and other dye-lichens in a proportionally longer time. 
I cannot here enter farther on the subject of the tests of colo- 
rific power, nor on the methods of developing the lichen dyes 
on the large or small scale ; neither can I at all trench upon the 
chemistry of the lichen-colouring matters. For information on 
these points I beg to refer to a series of papers laid before the 
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Botanical Sooietj of Edicburgh in 1852 and 1858,* and to 
tlie works, a list of which I have ^tpeuded to the preoent 
article. 

Ab intimately bearing on this subject, I have endeavoared 
to exhibit concisely in the following tables the lichens which 
are, or have been, chiefly used, — on the one hsnd, by the ma- 
nnfactnrer, in the preparation of orchil, cudbear, and litmoe, — 
and, on the other hand, by the peasantry of various countrtee, 
especially of the Scottish Highlands and Islands, Norway, and 
Sweden, in the preparation of their home-made simple dyes. 
It may not be inadTisable, moreover, to make a few additional 
remarks on the pigments respectirely called orchil, cudbear, 
and litmut, which we may accept as the type of the red or 
purple colouring matters of lichens. 

The synonymy or nomenclature of these dyes has not only 
given rise to great confusion as to their nature, origin, and 
uses, but leads to the idea that they are three distinct sub- 
stuices, haring a separate composition, source, and economical 
application. For all ordinary or practical purposes we may 
look upon these as essentially the same colouring matter, dif- 
fering slightly in tint, consistence, or applicability to certain 
fabrics according to modifications in the process of manufac- 
ture. We may practically regard orchil as the English, cud- 
bear as the Scotch, and IHmua as the Dutch name for one and 
the same substance ; the first being usually manufactured in 
the form of a liquid of a beautiful reddish or purple colour, the 
second chiefly in that of a powder of a lake or red colour, and 
the third in that of small parallelepipeds or cakes of a blue 
colom-. The latter form differs in the greatest degree from the 
others in colour and consistence. Its colour depends essentially 
on the addition of some alkali, such as the carbouates of'potash, 
soda, or lime, and sometimes — as an adulteration—of indigo ; 
and its consistence on the presence of thickeniug agents, such 
as gypsum, starch, chalk, or various siliceous and argillaceous 
matters. It would undoubtedly be much more coaveaient to 
classify these dyes, and, indeed, all the various red and purple 
colouring matters of the lichens, under one general term ; and 

• Eipecialljr thoM read 10th Febtaw; ud ISth May 1853, mad pnblUied !■ 
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until chemistry forniah as with » anitable scientific n&me, 
founded on .oommnnity of ohemical character or compositioD, 
the old and familiar term orcMl is probably the most compre- 
hensive and appropriate we can find. The chief grounds on 
which I base this proposed nomenclative amalgamation, — this 
opinion of the essential anity of the dyes in question, — are, 
inter alia, the following : — 

I. In relation to the chemistry of these colonring matters, 
and of the colorific principles by whose metamorphoses 
they are produced, Kane states, as the result of his 
inTCstigations several years ago ; — " There exist in the 
lichens which yield purple colours at least two groups 
[of colorific substances], cbaracterised by difiereat 
active principles, but ultimately generating, by their 
decomposition, the eame coloured substances, the orcHl 
fVom these various licheiiB being, for the purposes of 
the arts, identical, and containing in reality the same 
substance — orceins." The ohemical character, how- 
ever, of this purple colouring matter is not persistent; 
its chemical conatitaents are in a constimt state of 
change ; hence they differ in composition at various 
stages of the manufacture of the dye, corresponding to 
variations in colour. The red or purple tint, as usually 
exhibited in our common orchil, appears to be the 
ultimate or most permanent stage. The blue colour is 
exhibited at an intermediate stage, and, while it is very 
beautiful, it is also very delicate and fagaoious, passing 
rapidly and readily into red on exposure to the air, and 
on contact with the weakest acids, &c. For instance, 
blue orchils, on being spread on paper or otherwise ex- 
posed to the air, almost immediately lose their beautiful 
blue colour and bloom, assuming instead a distinctly red 
tint. This blue tint can only be preserved bythe addition 
of such alkalies as I have mentioned above in speaking 
of litmus. In most of the dye-lichens, the chemical 
changes involved in the conversion of the colourless 
colorific principles into coloured compounds, are of a 
somewhat complex character; but, in general terms, 
they appear to consist essentiaUy in their oxidation* 
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either directly or by intermediate steps, into a snbstuice 
ealled orceine [or some substance ohemically analogous] 
whicb is probably the basis of the beaatiful purple or red 
colour. Some [of the older chemical] authors describe 
the same dye, prepared from the same plant, under 
different names, according to the coloor and stage of 
manufacture, designating it orchil whea the red tint 
predominates, and litmus when the blue. 
H. Orchil, cudbear, and litmus, are now manufactured in 
England by the aatne manufacturer, either &om the 

a. Same species of dye lichen, or from 

b. A considerable variety of species, by varying the 
process of manufacture ; or, in other words, manufac- 
turers can prepare either 

a. The same dye, which may be red, purple, or blue, 
and iu the form of a fluid, paste, powder or cake, from 
different species ; or, 

b. Different dyes, having distinctive or peouliar cha- 
racters, from the same or from different species, accord- 
ing to very slight variations in the mode of treatment. 
—IVide Appendix to Table II.] 

Moreover, the physical characters of the dyes pre- 
pared from the roocellas, lecanoras, and other dye 
lichens usually employed in the manufacture of these 
three colouring matters, on the small scale, are iden- 
tical or indistinguishable. 
III. In regard to litmue: — G^is, many years ago, made a 
series of experiments with a view to determine whether 
any or all of the dye-lichens used in the manufacture 
of orchil and cudbear were not equally serriceable for 
the preparation of litmus, with an affirmative result ; 
and Pereira mentions that it may be variously made 
from Roccella tinctoria, R. fnciformis, I«caiiora patella, 
Isidium coralliuum, Variolaria orcina, or from any 
lichens capable of yielding orchil or cudbear. The 
latter distinguished authority was also informed by an 
orchil-maker that he was in the habit of manufactur- 
ing litmus from pipe-clay, staroh, soda, and common 
orchil liquor. I have frequently convinced myself 
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thftt tbe most delicate test papers can be equally well 
made from common orchil to which an alkali has been 
added. Different species appear to be naed in different 
countries in the preparation of litmus. In Holland 
Lecanora tartarea is chiefly used ; in Sweden, Scot- 
laud, and other countries, the peasantry use this lichen 
abundantly to furnish a red or crimson dye. In France, 
Lecanora parella, Variolaria orcina, dealbata, and aa- 
pergilla, Urceolaria Bcruposa, and other species are those 
principally employed.— ^| P'wie Appendix to Table II.] 
In oonclnsion, or by way of resom^, I ehall briefly sum np 
the chief grounds on which I beg to direct public and scientific 
attention to the claims or importance of this limited but in- 
teresting branch of economic botany — 

I. Experiment on tbe small scale shows that many native 
and foreign lichens, — ^which are at present unknown in 
commerce, and are unapplied to our arte and manufac- 
tures, — ^furnish the same [or similar] dyes, as those 
species which are usually employed in the manufacture 
of orchil, cudbear, and litmus. 
II. Many of these species grow abundantly, or reach their 
acm^ of perfection, in cold climates; several are plenti- 
ful on ike mountains of Scotland, Ireland, and Wales, 
where they could be collected cheaply and easily ; all 
can be gathered and transported with little or no skill 
or labour. 

III. Whereas in the manufacture of orchil, Roocellatinctoria, 
' — and in that of cudbear and litmus, Lecanora tartarea 
were the species formerly chiefly used in this or other 
countries, now British manufacturers have introduced 
many other dye-lichens, either as substitutes or adul- 
terations. 

IV, Some of these were formerly collected to a considerable 
extent in different districts of this country for the 
Glasgow and London markets, e.g. Lecanora tartarea, 
the so-called " cudbear" lichen. 

Y. Many species are, or have been, used to furnish dyes hj 
the natives or peasantry in almost all parts of the 
world. In evidence whereof I need only refer to the 
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" OTot&Is" of ScoUaod, tlie " stane-raws" or " stoce- 
Ttga" of England, Ireland, and Wales, the " korkalett" 
and " acrottyie" of Shetland, the " bcettolet," the 
*' sten-moBBa," " alaforel-laf," " bjork-laf" &c., of 
Sweden and Norway, the " Perelle d'Auvetgne" of 
IVauce, the " chulcheleera" of India, the " caranja and 
Jafina mass'" of Ceylon, and the Usnea barbata in South 
America ; and, for general information thereanent, to 
Table I. There is a probability that dye-lichens con- 
Unoe to be used in some parts of our Hi^landa and Is- 
lands, where they were formerly employed to a great 
extent, from the fact that in a collection of the vege- 
table products of Scotland, at the Exhibition of 1851, 
yams dyed by the following " orotals" were exhibited : 

bidlnm cantUnum, [whita cnttle or eroUl]. 

litononi pvnlln, Qigfat ,, 

Sticta puhnoiucM, [ HOttlt 

Parmelis phyiodM, [dark „ 

„ omphalixles, [black „ 

BcaldM „ pariatiu, *e. 

VI. The dye-lichens thus used by manufacturers or by the 
peasantry are the very species which are proved [as a 
general mle], by experiments on the small scale, to be 
richest in colouring matters : — hence, by analogy, the 
probability that other species, which experiment has 
also determined to be more or less rich in colouring mat- 
ters, may be found a useful addition to the present list 
of dye-lichens used in British manufacture. 

VII. Id support of the opinion that many new dye-lichens 
might thus be rendered sabservient to our arts and 
manufactures, we have the testimony of orchil makeis 
and dyers themselves, as given in the Great Exhibition 
of 1851.— [rid« Appendix to Table II.] 

VIII. Chemical analysis has shown that colorific principles, 
similar to, or identical with, thbse, the product of whose 
metamorphosis is the basis of the beautiful colours of 
orchil, cudbear, and litmus, pervade species belonging 
to several different genera, which are both widely distri- 
buted over the world, and more or less plentiful in this 
country. 

D.q,t,:scbyG0C>^lc 
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IX. Lichena we the most extenBirely distributed members 
of tlie vegetable kingdom ; several species are cosmo- 
politaik. The geogr&phical diffusion of the dye-lichensi 
— even the moat valued varietiea, — ie very extensive. 
For instance) Roccella fuciformis and tinctoria occur 
equally in Europe, — on the shores of Corsica and Sar- 
dinia, and on various parte of the Mediterranean coast, 
—in Africa, on the Mogadore coast on the north, on 
v&rioos members of the Asores group of islands on the 
west, Angola and the Cape on the south, &nd in Mozam- 
bique, Madagascar, and the Mauritius on the east; in 
Asia, on the coasts of Ceylon, India, and Atabia ; in 
America, on the coasts of Chili, Peru and Brazil, as 
well as in Australia, New Zealand, the Fajkland 
Islands, and other comparatively unexplored continents 
and islands of the southern hemisphere. Botanical tra- 
vellers have found that there is comparatively little dif- 
ference between European species of lichens, and those 
of North and South America, India, and New Holland. 
Brown remarked the strong similarity in regard to New 
Holland species ; Humboldt in regard to South Ameri- 
can ; and of Boyle's collection of Himalayan lichens, Don 
pronounced almost every one identical with European 
species. Henoe the strong probability,' in addition to 
the other facts above mentioned, that our colonies and 
other foreign countries to which we have access, may 
become extensive and valuable fields for the produce 
and export of dye-lichens. 
As the literature of this department of economic botany is 
somewhat meagre, scattered, and difficult of access, I beg to 
subjoin, for the information of those who may find int«re8t or 
profit in following out this subject, a list of works and papers, 
especially on the chemistry of the lichen-colouring matters, 
which is in a most unsatisfactory condition at present, stand- 
ing much in need of immediate reform.* Few or none of our 
* Sunhoon (of London) on thci Colorific Prloclplei of OrcfaU, Ac. 
PhiloMph. 'Frftnnc. London, 1848, 
Lond., Edinb., ud Dab. PUloi. Hag., 1848. 
ProMad. of I%)k>«. Boc. of Qlaagow. 1848-9. 
L'lutltat, 1649. 

DiqitlzscbyGOOqlC 
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public museums or indtiBtri&l exhibitions oontftin oollecttoiu of 
dy-1ich«ii8i the dyes therefrom prepared, or the f&brioB dyefl 
with the latter. The nucleus of such a colleotion, which is one 

Chemical Guette, 1849. 

Annkl. de ChimU et da Pturm. U>., 218. 
Kkim. ConCributloiu to ths Chemiul Ulitorj ofOrchll >nd Lltmua. 

PhUoa. TruMUit. Ltmd., ISiO. 
Sehonck. On the Colorific Principle* of Orchil, Ac. 

Joarn. di Pharm. eC da Chimle, 1840 and 1B47. 

LoDd^ Edin., and Dab. PbU. MagT, 1344-184S. 

PMIoa. Uraiuict. 
Laurent Joarn. de Fharm. et da Chlmia, 1848. 
Lauf. et Gerhardt. On the Colorize Principlea of Orahil, fee. 

JODTD. da Chimie et da Phjalqae, 3d iarlei, T. 24. 

LoBd., £dlji.,uid Dab. Pbiloi. Hag., 1848. 

Comptci rendua, Aug. 1848. 
'Weatrlng (of Copeohsgan). Eiparimanta on tha Djeing Propertiea of Bcan- 
dlnaTlan LlcheoB. 

Aniulea de Chimie, voli. lii., xt., ivi., and itII. 

Crell'a Annals, 1T98-7-9. 

Trana. at the Acad, of Stflckholni, 17S1, 2, 9. 

Edin. Encjiclopiedia, art. Lichtru. 
Hemoin of Acad, of Sciencea of Ljona, 1786, eontalning azcaUaot Nport* 
on tha aeonoinlc application* of the lichen*, vli. bj 

Amoranz. " Rscherchea et aiparlenca* inr lea dlvara licheni dont 
on p«nt falra usage en mMIdae et daoa le* act*." 

Hoffmann. Emunaratlo Lichennm, &e. 

WUlemat. LichSnographla iconomlqne. 
Peretra. Materia Hedica, vol. il. 
Ure's DlcUonar; of Arta, Ac., article Arthil, tie. 
Pamell'a Applied Cliemiitry, art. Dating. 
Encyclopsdla, Ediuborgh, art. lAchtru and Dyting. 
Penny, art. Lichen t, itc 
Britannlca, do. 
Hnldar'a Vegetable and Animal ChamlBtr7. 
Thoniaonl Organic Chemiitr; — Vegetables. 
Oragor;^ Organic Chamiatij. 
Li^tfoot'i Flora Sootica. 
Wilhering'a Britiah Botany, *oL iv. 
Annala of ITat. Hiat. Bept. 1S3S. Inttructlona of Eo^al aociatj tn the lait 

Antarctic Eipedition. 
Jiiabig and Kopp'g Annalen, 1847-8-9 (on Coloritc Principlea). 
Sowerbj"* Engiiah Botanj. 
Amcuittate* academlo of Llnnieua. 

Plants tinctoria by JdmUn, vol. t., Ac. 
Tranaact. of Botan. Soclet; of Edin., vol. 1., part It. 

Edmonatone on th* UTativa Djea of the Bh«tland lilanda. 
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eminently deserving the attention of the directors of snch na- 
tional institutions or museumB as the new Industrial Maseum 
for Scotland, the Sydenham Crystal Palace, the Paris Expo- 
sition, &e., is to be found in the Museum of Economic Botany, 
Royal Botanic Garden, Edinburgh. 

FruichaTills. R07. Ae»d. of Scienocn, Berlin, IT67. 
On AnclsDt kud Modem Dyet. 

Hellot. L-Aii de 1> Tuinture dea Lainm. 

Bancroft. Philoiophj of Fermaaeiit Coloon, 2d adittoD, 1813. 

Lench. TnitA complet dei Matlerei tinclorialea. 

M&rtln. Hiitorj of Wettern Iiluidi. 

Barthollet on Dyeing. 

NlohoboD'i Joum. o[ Ifat. Philoi., Chemlatry and tha Arte, I79S(LItm[u). 

SchloHbergar. Pham. Jouru., vol. tUL, 18<8. 

AbM yoUet. I16m. da I'Acad. daa Seiencea, 1743. (Lltmoa). 

Watt. Pblloa. TraDHCt., Lond. 1T84. (Utmni). 

Roehledar, Heldt, Harbergar, Dumai, Schnedannaaii, Heareii, Robiqnat 
(amODg raeent chamiata), and Fonrcroy, Vauquelin, (Therreul, Benellut, 
Daafbaaaa, Ik. (amoDg the oldai), hsTe also written on tlie chemlitrj of the 
Heban colooiing matter*, Mpedally of litmoi and orcbil. 
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Explanatian of Tablb T. 

n of mott of the Uchena which yield rtd or piirpU 
tha joint action of ktmospberie oijgen, w&Ear, and 
■ colorific prlDciplu. — probably identical with, or 
■Imllar In chemical compoaltlon to, ortint. Thig niataniorphaab U effocteJ, 
ai a general rule, by the maceratloii of the powdered lichen in putrid 
nrine, or loiiie other form of ammonlacal liquor, the mixture being tVselj 
•ipowd U> the air for periods varying from Mveral dajri to teveral monthe. 

2. The oalouring matter of moat of tboce apeciee which yMd brmen, j»0»w, or 
grae* dyei, eiiati ready formed in the eelli of the cortical layer of, and 
gives the predominant tint to, the tballiu. Thia Is uniformly separata 
from, and independent of, the coloaring matter of the oella of the subja- 
cent or gonidic layer of the lichen- thai lun, which dependa on the familiar 
aobatance chlorophjll. 

3.*Denotes those specfsa in which experiment baa corroborated their ntUlty, or 
which are uaed by manafaeturera in this or other countries in the prepa- 
ration of orchil, cudbear, or litmos. 

4. Though formerly used to a great extent in the bighlandi and Islands, in 
Shetland, and in many paria of the lowlands of SMtland — In Walea, and 
In many of the fingjiah coantlee, and especially the more northerly, monn- 
tainooa, and remoto from the great centres of Gomm«rce or mannnctura — 
few. if any, of theaa lichena are now probably used In this country, unless 
in the more inacceuible dlitricti, which presarTe, to a gnat extent, aa- 
chauged by the progress of civilisation, their primitive customa. This 
change in tha ctutomi of our peasantry !■ probably due to the facts that, 
on the one hand, recent improvements in travelling and transit, conse- 
quent on the invention of tha iteam-engine, bring all our great markets 
within easy access, or enable all corners of oar country to be readily sup- 
plied with their produce; and, on the other hand, that tha applicaUon of 
recent diaeoveriea In science to onr textile manuflicturea, enables the mer- 
chant to offer printed woollen, cotton, and linen goods, at such a price as 
t« obviate the necessity of weaving or dyeing home-made fabrios. In 
Sweden and Norway, however, and in other countries, where the peasantry, 
from a deficiency in such f&cllities or advantages, maintain. In great 
measure, their primitive customs, they are still probably much used. 
Some species are, or have been, used to a great extent, (.jr., Ltetmora tar- 
tana, Parm^ia mxatilii, P. omplvtiodti, and SlfcCo putmOTUuna i others only 
to a very limited degree, t, g.,LrpTaria. thlorina, Leddia gtographica, Ltta- 
flora atTa, and ^Iscton'a jtAala. 

9. The term " Oratal," or " Crottlt," so fluently osed above. Is a nnerio 
term among the Scotch peasantry, for tha dys-Ilchens in general: The 
equivalent term or aynoojme, but used in a much more limited sens*, in 
the Scotch lowlands, appears to be " Rav" (e.g., Bani-rav, Aik-raw) ; 
and in England. " Ragi" (e. g , Haiil-ragi, Oak-ragi). The terms ArtiR, 
Argal, OrcAaJ, Girltr, Corear, £c., have been applied, by different au- 
thors, to different native dye-lichens, and not nnfrequently to the same 
lichens, i.g., Fatwitlia on^kaiodti, Slitla puIniMKiCM, and Bticia KroMni- 
foM ; hence great confusion as to the nomenclatora, both of the dye- 
lichens and the pigment* prepared (hareftom. 
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Explanatim of Table II. 

1. In addiUon to tba abovv, tha following lichen* it*t« ttsted, in Mtna oollec- 
tioni of d7e-IIehuia ud lieben-dyes, shown \rj Britlih mftoufutimn tX the 
Great Exhibition, to Im UMd, vli. :— 

mer to be lued In the manufectore 
of cndbomr t) 
Btieta polmonuea. 
Umea hirta. 

_ plicaU. 
Cladoni* renglferine : and Ooibonrt ilatM, that 

I^d*« geo^phlo, and 1 ^^^ ^^ ^^ ^^ n.«inf«ture of litno- [t]. 
— iulphnrea, J 

Theie atatematit* have probably been fonnded in error, and there- 
fore have not been Incorporated In the table. 1 have (Ten doabta ai 
to the appUcabilit}' or usefalneu of leveral of tbe ipeclaa lait named 

2. Tbe table ihowa the gradual tncreaae in the number of aubalitatsa for the 

RoectUa. A few jeara ago RocciUa tinttoria vat almoit aolely uaed in tha 
mannfaetare of orchil, and ZieoHora :arrafva in that of cudbear and litmiu: 
now, from the rosjority of the above apeciea, any or all of theae dyea can 
be prepared by varying the mode of manufacture. Several of thua were- 
fbr the flret time published ai efficient aubatitutet for the Roccella at the 
Bihibitionof 1661. 

3. Tbe above list compriiea the chief, though probably not the whole, dye- 

liehena used by British manafactorers in tbe preparation of the red or 
purple dye, cdled variooaly orchil, cudbear, anil litmus. Other apecles 
of the aame genera have yielded equally fine dyes on the small scale, and 
might, advantageously to the mannfacturer or importer, be added to the 
list. 

4. Some manufacturers prepare all three dyes from the aame specie) — by 

slightly varying the process, especially Id regard to tbe period of macera- 
tion, degree of exposure to atmoapheric oiygen, and the subsequent addi- 
tion of ^kalla to convert the red Into a blue colour, and of aubstancea to 
impart consistence, for inatance, an English orchil maker eihibitrd at 
the EihlbltioD of 1861 eight qoslitlea or kinda of orcbll liquor, and two 
qualities of cudbear, all prepared from Jlotctlia Momajnri, — the dyes so 
prepared being capable of imparting the finest shades of crimson, violet, 
hlus, and chocolate colour to woolLsn, silk, cotton, and mixed fabrics, 
leather, ie., and also of yielding atone blue and lake pigments. 

5. Other EngUsb mannfticturere, again, use a variety of species in the prepara- 

tion of tha same dye, orchil ; — or indiscriminately in tbe preparation of 
orchil, cndbesr, and litmus. The tvro latter dyes are now, to a great ex- 
tent, prepared by the Engliah orchil maker ; the cudbear manufacture 
has disappeared fhim Scotland, where it formerly chiefly flourished. From - 
these three dyes ioisi are now manufactured to a considerable extent. 

One aihlbitOT at the Eihihition of 1811 used the following speciu :— 
Koocella tinetoria. Ramalina farinacea. Lecanora tartarea. 
— fiiciformis. Parmelia perlata. Umbilicarla pustulata. 

Oyrophora murlna. 
Anottier oaed : — 

Lecanora tartarea. 
Varioloria laetaa. 
— dwlUta. 

i. n L.ooqIc 
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PanuBli* pcrltla. 
Umbilicuia piutuiata. 
— fuclfonaii. 
And the Mme exhibitor (m London manufactarer) itatw bia b«li«f, that 
■peciea of th* follawing gCDen might alio b« emplojed with adTmntaga to 
Oit orchil maker. 

1. Locanora. G. Parmelia. 0. S^cta. IS. Soloriiu. 

S. Gyiophora.' 6. Eiernia. 10. Uinea. 13. Canomjc*. 

3. Iildium. 7. Variolaria. II. Alectoria. 14. Leprarla. 

t. Urecolaria. 8. Ramalina. 
ThMt genera are likely to furnish raliuble d]ra-«peciei In the ordar in 
which I have arrooged them. Experiment hM demonitrated the *alue of 
the firat eight on the liat ; vrith regard to the utility of the last six I am 
doabtM. bticta and Solorina yielded ma good brown and Teddiah-broirn 
djea ; hot Arom none did I obtain the Nune red or purple colouring matters 
which the other geneia oa the lilt are capable of yielding. 
G. The general mode of treatment for the development from the djC'lichaai of 
ai<±il, cudbear, or iitmoi, conilita of the following atapi:— (1 am here 
guided bj the valuable evidence of English maaufacturera, >s given along 
with their cotlections of spechnsna of these lichens and djei, in the Exhi- 
bition of 18BI.) 

1. Careful waihing, drying, and cleansing, to separate earthj and other 

impurities. 
9. Pulverisation into a coarse or fine pulp with water. 
a. Regulated addition of ammoDiacal liquor of a certain strength, and 

derived from various sources (t. g., putrid urine, gss liquor, ^.) 
4. Freqaent stirring of the fermentiog mass, to as to ensure full expo- 
sure of every part thereof to the action of atmospheric oxygen. 
fi. Addition of alkalia in some cases («. g., potash or soda), to heigbten or 
modify colour ; and of ctialk, gypsum, and other substances, to Im- 
part consistence. 
These are the essentials of the process; but various acceaaorie* are 
■ometlmes employed, s.^., the application of continued, moderate, and 
carefoiij regulated heat during the process of fennentatJon. 

One manufacturer stalea the process tersely as follows: — The llchena 
are steeped in an ammoniacal eolation, ao that the orciae they contain 
nay, by combination with atmospheric oxygen, water, and ammonia, 
develope colouring nattera. How far this statement is scientifically 
correct, 1 leave it Ibr chemists to decide. 

7. The conimercial or "trade" designation of the dya-lichens depends upon 

the thallo* tielng erect or pendulous, cylindrical or shrubby, on the one 
bsind; and flat, crostaceous, or foiioceous, and closely adhering by its whole 
surface to the baaia of aopport, on the other ; species having a thallua of 
the former character being termed " weeds," ((.p., the Itocceliie); and of 
the latter " moasea" {t.g., Lecanoraand ParmeliaJ. The "weeds" chiefiy 
need in the preparation of orchil (the Roccelln), are popularly called " Or- 
chella weeds," and are somewhat specifically arranged in commerce, ac- 
cording to their geographical sources (a. g., " Angola," " Lima," " Cape," 
or " Canary orchella weeds)." Tlie " mosses " are more irregularly de- 
aignated. — the specific nameinaome being due to their geographical aource 
(s. g., " Canary Uock Moss ") : in others Co their physical characters (fi. g., 
" Tartareoui mom," " Puitulatoui moss)." 

8. The species which have no trade or commercial name, have been recently 

introduced as dye-lichena, and are not imported in such quantity as to have 
acquired a familier designation. 



byGooqlc 



James Napier on Trap Dykes of Brodick and Lamlash. 81 



ObttrvationB on the Trap Dykes in the sea shore between the 
Bays of Brodick and Lamlaak, in Arran. By Jaues 
Napier, F.C.8.* (Plate III.) 

Daring last summer I spent a few weeks at Strathwellan in 
Arran ; and occasionally wandering along the sea shore, be- 
tween that place and Invercloy, I was struck by the large 
namber of trap dykes cutting through the sandstone in a 
direction at right angles to the sea-line. On consideration of 
this phenomenon, it occurred to me that if such dykes continued 
round the coaat to Lamlash Bay, and still at right angles to 
the sea line, they must in all probability have proceeded from 
a common centre, lying Bomewtere between the two bays. In 
order to put this idea to the test of obseryation, I started from 
Inrercloy, and walked along the shore te Lamlash, measuring 
and marking down the position of every dyke I passed, and the 
result completely confirmed my anticipation that they proceed- 
ed from one, or possibly from several centres. The ground ex- 
amined was the narrow strip of sandstone rock lying between 
the sea shore and the soil. The dykes passing through it are 
easily distinguished, but I was unable to trace them te any 
great distance as they are soon lost under the soil. Some 
parts of the beach are strewn with trap boulders, concealing 
the sandstone, but whether they cover transverse dykes could 
not be ascertained. Between Clachland Point and Lamlash 
the ground is so completely covered with gravel and boulders 
that only those dykes which rise above the surface can be 
seen, and these only are represented in the map which ac- 
companies this paper. It is to bo observed also that as I 
Btarted from Invercloy at low water, and spent four hours 
in reaching Clachland Point, the tide had risen nearly to the 
full before my arrival, and as the greater part of the sandstone 
is covered at high water, the number of dykes counted in the 
latter part of the walk may not exactly correspond with that 
which would have been observed at ebb tide, as some of them 
split into two or more branches, and according to the extent 

• Read before the Natural Hiitorj Socislj of (ilusgow. 
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to which they are covered by water, the branches may be 
couBted as separate dykes or as part of one. 

The number of dykes I counted between Invercloy and 
Clachland Point was fifty-four, exclusive of those which run 
parallel with the coast, and connect together those which 
radiate from the centre. They vary in breadth from one to a 
hundred feet, making a total breadth of about 727 feet. 

The general phenomena along the shore indicate that the 
whole surface and rock round the central trap hills between 
the two bays has been completely shattered ; and were it not 
covered by the soil, I believe the dykes would be seen to form 
a net work, resembling a spider's web, or the fractures in a 
pane of glass, radiating fron\ a centre, being close to each 
other, and numerous near the centre, and with a few stretching 
out for a greater distance, so that from a large trap centre, 
some of these cracks or dykes may run out for many miles. 

The accompanying map of the district with the dykes mark- 
ed along the sea shore, may serve to give some idea of the 
appearance, and the reader may conceive their continuation, 
either to or from the centre. 

In connection with the general feature of these dykes, 
and before examining the matter in detail, I may refer to 
a phenomenon I have often observed, and which may serve 
to throw some light on the mode in which tbey are produced. 
In copper smelting works, the slag or scorise, which has a 
composition and structure closely allied to that of some sort 
of trap, is drawn or skimmed from the furnace into large sand 
beds forming a mass of melted matter of several hundred- 
weight; and as it cools a crust is formed on the surface, 
under which the mass often remains fluid from ten to twenty 
minutes, according to its fusibility and the degree of heat 
to which it has been subjected. It often happens that after 
the crust is formed, an additional quantity of slag skimmedfrom 
the furnace flnds its way under that already partially solidified, 
in which case the crust is either raised up as a whole, or 
breaks and allows the fused matter to flow up through the main 
rupture. Cracks are formed in different directions, through 
which the fused matter also flows ; and if it be very fluid it 
simply covers the surface, but if less fluid it rises up through 
the main fracture like a cauliflower, forming a miniature trap 
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liiU with its radiating dykes. When a Becond and third addi- 
tion 13 made to the liquid scoriie, the crust may he seen break- 
ing ap in different places and different directions, hut the pre- 
vious fractures being weakest yield first ; and ivhen the scorise 
are of different qualities, the lightest and least fusible remain 
on the surface, and form the higheat portion of the pressed-up 
matter. 

These phenomena are auggestive of the general characters 
and pvobable cause of the trap hills and dykes of the district 
under review, which I will now describe in detail. 

The most casual observer of these dykes is immediately 
stmck with the great difference in the extent to which they 
have been abraded by the action of the sea. Some are worn 
a great way under the level of the sandstone beach ; others 
are on a level with it j while others, again, form high and 
jagged ridges, projecting a considerable height above the sur- 
rounding rock. From some experiments made several years 
ago on the decay of trap boulders, I found that certain varie- 
ties of that rock are rapidly changed by the action of water, 
lime and magnesia being dissolved out, the iron converted 
into a peroxide, and a crust formed on their surface, which is 
brittle and easily abraded. This at first sight appeared to 
afford a sufficient explanation of the rapid wear and decay of 
some of these dykes within the water-mark, for some of those 
most deeply hollowed at the beach form quite a ridge along the 
fields where they are not exposed to the action of the sea ; but 
after a more close examination, I found there were other causes 
effecting the destrnction of the dyke, which may be rendered 
intelligible by reference to another common metallurgic phe- 
nomenon. When iron or any other substance is cast in metal 
moulds, so that the heat is rapidly conducted from the casting 
(chilled), the iron sets to a considerable depth in a crystalline 
or columnar form, the crystals or columns lying parallel to the 
direction of the radiating heat, one end being directed towards 
the mould, the other to the centre of the casting, making the 
iron hard upon the surface, but very brittle from the tendency 
of the crystals to separate. In casting slag in iron moulds 
the same thing takes place, and the mass when struck will 
break into columnar pieces. ,-. ■ 
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In most of tlie Bmall tr&p dykes I observed a similar appear- 
ance, indicating that the rocks forming the side walls of the 
dyke had rapidly cooled the fnaed matter ; hence the trap 
lying in horizontal columns, the water easily gets between 
them, and the chemical action I have described takes place, 
loosening and separating each column or piece, which the sea 
washes away from its bed, and thus the dyke is rapidly disin- 
tegrated. 

Not less remarkable is the great variety in the mineralo- 
gical characters of the trap forming these dykes, all appa- 
rently proceeding from a common centre. Greenstone, basal- 
tic, and fclspathic traps, may be seen within a few yards of 
each other, and some running in directions in which they most 
either intersect or coalesce. This extreme difference naturally 
suggests the question, whether these different dykes really 
proceed from one central upheaval or several, and whether 
these took place simultaneously or at distant intervals of 
time. 

To give a satisfactory answer to these questions would re- 
quire a more full investigation than I had time and opportu- 
nity of making, but thefelspathic trap beingso distinct from the 
others, I sought for a special centre near to the place where 
the two large and prominent felspathic dykes, Nos. 38 and 
48 on the map, would intersect each other. And near that 
point I found an open quarry being wrought for road metal, 
and composed of the same kind of felspar as the dykes. 
Whether the part of the hill on which this quarry was 
situated, be the central upheaval from which these dykes pro- 
ceeded, or merely a continuation of the two, after joining 
each other, I will not venture to decide, although I incline 
to the former opinion. The other varieties of trap I did not 
attempt to trace to special centres, because the difference in 
their chemical properties is not eo great as to prevent their 
existing in the same series of dykes, or even in the same 
dyke at different distances from the centre. The whole of 
the hills between the bays of Brodick and Lamlash are com- 
posed of trap, but it appears to me that they have not been 
elevated simultaneously, although the differences in time 
between one upheaval and another may not have been great ; 
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&Dd I found this opinion apon the difierences in compOBition, 
and rates of fnaibilitj of the trap of which they are eompoaed. 
It IB not my intention to enter upon a detailed chemical in- 
vestigation of this point, but T may mention one or two 
general principles which bear upon tbeae phenomena. 

Quartz or silica, and alumina, are infusible alone by any 
known degree of heat, but if any of these substances, when 
submitted to a high heat, be brought into contact with lime, 
magnesia, oxide of iron, potash, soda, or almost any other 
metallic oxide, they combine and form a fusible compound, 
but the quantities of these oxides required to combine and 
form fusible compounds, are definite with a definite degree of 
heat. If, for example, we take 100 parts silica or alumina, 
or mixtures of these, and 16 parts of some other oxide, say lime, 
the mixture would require a most intense heat for its fusion : if 
there were 32 parts of lime or other oxides, a much less heat 
would suffice, but still equal to the highest heat of a blast fur- 
nace ; but if there were 64 parts of lime or other oxides to 100 
silica or alumina, a still much lower degree of heat would ef- 
fect complete fusion. It will therefore be evident that if these 
separate mixtures were subjected to the same degree of heat, 
they would be differently affected, for when the first of these 
mixtures was in a state of partial fusion, the last would he as 
fluid as oil in summer. These supposed proportions are near 
the reality of some of the different dykes 1 have been refer- 
ring to, and the subjoined comparison of the ratio subsisting 
between the silica and alumina, and the other oxides will serve 
to show, that in order to study the origin and history of trap 
rocks or dykes, they should be studied more in reference to 
these qualities than has hitherto been customary. 

Pitch Stona, Fdapar. Baultlc. Qrecn SUmt, Stf. 
Silica and alumina, 100 100 100 100 

Other oxides, 21 23 46 70 

Specific gravity, 2-3 2-6 3* 2-9 

From the principles above stated, and the fact that these dif- 
ferent varieties of traps are distinct in their positions in aitu, 
it will be evident that these different fusibilities have a great 
deal to do both with position and structure. Again, the time 
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Decessary for each sort of trap to become solid is important, 
and gives it a peculiar physical structure. Thus, when bodies 
solidify slowly they generally take a crystalline form even in 
mass, and hence the basalts and other easily fused traps 
have evidently set more slowly, and are, therefore, generally 
crystalline. 

So far as I have observed in the locality under considera- 
tion, the most difficaltly fusible rock holds the highest posi- 
tion in the upheaval, and where they form dykes they are least 
worn. Although I am of opinion that in this locality these 
trap dykes are the result of several upheavals, still their dif- 
ferent degrees of fusibility is not a decided proof in favonr of 
this view, for were all these traps fused together, the pitch 
stone and felspar, owing to their low specific gravity, would 
float upon the surface, so that when the solid crust gave way 
by internal pressure, the light and easily solidified rocks would 
be carried up first while the heavier and more liquid would 
have the greatest tendency to flow through the fissures orcracks 
proceeding from the main fracture ; and thus we may have, as 
a general law, a trap of a different composition on the high 
levels from that of the low levels of the same series, and as 
the latter contain a larger quantity of oxides, they are more 
easily decomposed, and may be entirely worn away from the 
rocks over which they may have flowed, leaving nothing but 
the fissures or dykes visible. 

In addition to the facts already stated, it appears to me that 
the existence of distinct crystalline minerals within these 
rocks, nas not yet secured a satisfactory explanation. A good 
deal has been said, from time to time, about the formation of 
different crystalline forms under pressure, such as Augite and 
Hornblende, &c., bat it must be remembered that these mine- 
rals are of the same composition as the mass or rock in which 
they are formed. I refer more particularly to crystallized 
minerals distinct from the rock itself, but containing one or 
more of its coostitaents, such as quartz, felspar, &c., in basalt. 
To say that those were formed in consequence of the mass 
solidifying under pressure, is to pay no attention to the cir- 
cumstances under which they are formed. We frequently 
find the highest parts of trap hills where the liquid has over- 
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flown, full of these crystals, although it is obvioas that the 
presBure on them when Bolidifjing would be very trifling, and 
the cooling very rapid. 1 cooBider it more likely that these 
crystals have been formed in the trap before being upheaved, 
Dot as the result of pressure but from the gradual withdrawal of 
heat. The crystals are always composed of one or more consti- 
tueote of the mass, and so far as I have seen, always of a less 
fusible character than the rock in which it is imbedded, and from 
which it has been formed, as well as of lower specific gravity. 
To illustrate this, I may take a apecimen from the top of Dun- 
dubh, from which some of the dykes I have referred to come, 
which is full of quartz crystals. When these are ground with 
the mass or rock, the silica and alumina are found to stand to 
the other oxides in the ratio of 100 to 12, while the rock itself, 
free from the crystals, contains 100 silica and alumina, to 27 
of other oxides. It is known that silicates when fused, have 
the property of dissolving more silica in quantity correspond- 
ing to the heat, and many other bodies in the stat« of fusion 
have the same property of acting as solvents to others. Now, 
in the case of the rock referred to, the intense heat may have 
caused the troe silicate to dissolve more silica, and the gradual 
withdrawal of the heat, before the fluid burst up, lessening 
the solvent property of the silicate, the quartz would crystallize 
from the fluid in the same way that salts crystalliEC from 
water, and the specific gravity of the crystals being rather 
less than the fluid, they would not precipitate, but either float 
or become diffused through the mass. 

During this gradual cooling of a fused mass, formed of such 
a variety of elements, and subjected to different rates of 
affinity from a gradual decrease of heat, we have but to 
establish the fact, that crystals of difierent compounds are 
formed under such circnmstances, to make it probable that not 
only quartz but felspar and most other crystals found im- 
bedded in trap and other fused rocks have been formed in a 
state of fusion by the decrease of temperature ; and this opinion 
derives support from the fact, that the crystals in the rocks 
so formed are, as far as I have observed, less fusible and 
lighter than the fluid in which they are formed. I cannot, 
however, at the present moment enter upon the consideration 
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of this point for which further iQTestigatioc is requiaite. I 
may observe, however, that the same views may apply to 
graikite, and that its quartz crystals as well as the other con- 
stituents may have separated during cooling from a very high 
temperature and previous to its upheaval, and these consti- 
tuents of granite would retain for a long time a sufficient 
amount of plasticity to admit of its being raised to great ele- 
vations. 



On the Influence of the Lower Vegetable OrganUma in the 
production of Epidemic Diseasea. By Charles Dadbeny, 
M.D., F.B.S., Professor of Botany and Chemistry in the 
University of Oxford.* 

The recurrence of Asiatic cholera at such short intervals 
apart, in countries the most remote from that to which it has 
been satisfactorily traced as its birthplace, naturally invites 
the attention of speculators to an inquiry into the hidden 
cause of this mysterious malady, and that of epidemics in 
general. Unlike that class of disorders, which are primarily 
attributable to a decay or derangement of some one of the 
orguis of the living system, or to malformations consequent 
upon them, epidemics appear to spring from the introduction 
of an extraneous principle into constitutions which may have 
been previously exempt from disease ; and although to enable 
the poison to take effect, it would seem requisite, that its inten- 
sity should bear some proportion to the strength or vigour of 
the recipient, still it is probable that there is no frame so 
robust, no organization so nicely adjusted, as to be proof 
against the influence of these morbific agents in their highest 
state of malignity. 

Whilst, however, we are compelled to admit, in the case 
of all prevailing epidemics, the existence of a specific princi- 
ple capable of diffusion through various channels, either by 
the touch, by the breath, by the water of the infected locali- 
ties, or, lastly, by the atmosphere itself, we must also assume 
that every living being exposed to its influence possesses, in- 
herent in itself, a certain power of resistance ; so that it is quite 

* Read at the Adunoletu Bociet; of Oxford, 13th November IBfil. 
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canceirable that a weaker degree of the poiaOD may circulate 
innocuously throtigliout a whole commuDity, and that even one 
of somewhat greater intensity may attack only those whose 
system is already in a state of greater or leas disorder, being 
received with impunity by persons in a perfectly sound con- 
dition of health. 

These postulates are required to enable us to explain the 
fact, that scarlet fever, measles, typhus, and other epidemics, 
seem never to be entirely absent from any large and thickly 
peopled community, although their ravages are restricted to 
particular seasons and places ; and on the other hand, that a 
poison as malignant as that of the plague, which, on its first in- 
vasion scarcely spares any that it attacks, fails, nevertheless, 
to sweep away the entire population of the infected district, 
and has not, indeed, before the present time, exterminated the 
whole human race. 

Simple and obvious as such considerations must appear, 
they are nevertheless often overlooked by the eager parti- 
sans of some one of those theories of cholera which divide 
the public mind ; as must be inferred from its being alleged, 
as an argument against the notion of infection, that certain 
individuals have been found to enjoy an exemption from 
attacks of the disease, notwithstanding their apparent ex- 
posure to as powerful a dose of the poison as that by which 
others had been overpowered. As if it were not evident 
that Nature must have made some provision to prevent that 
highest degree of malignity from being commonly attained by 
any epidemio disorder, which should be capable of overpower- 
ing the resistance of the most healthy, and the least suacep* 
tible of the individuals exposed to it. 

It is this, indeed, which constitutes one mark of distinction 
between epidemio and endemic diseases ; between plague and 
malana, for instance ; or between the yellow fever and the 
cholera. The virus of the former, admitting that it may 
be always present in certain countries and climates, as certain 
considerations would lead us to infer, varies at least in in- 
tensity in every conceivable degree, according to circum- 
stances, some of which are at present obscure, although 
others, as we shall see, are sufficiently obvious ; the diaease. 
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therefore, is at one time uesrly extinct, at others generally 
preralent. It alao attacks under common circumstanoea only 
those who are either infected by previous illness, or predis- 
posed by some temporary derangement brought about by 
imprudence ; nor does it ever prevail throughout a district 
in 80 concentrated a form as to indicate its presence, except 
either in places where the bodies of persons already in- 
fected by the disease, their excretions, or their clothes, are 
present in the neighbourhood ; or else where animal and vege- 
table exuvice, in a suitable state of decomposition, attract to 
themselves a larger amount of the noxious matter floating 
about in the atmosphere, or encourage its reproduction by 
affording it a suitable nidua. 

It would no doubt be quite possible, at a time when cholera 
was raging at Worcester or at Gloucester, to propagate the 
disease at Malvern, by bringing there a sufficient number of 
patients labouring under the disease, and by crowding them 
together in ill-rentilated apartments ; or it might be done, even 
through the creation of a hotbed of infection by means of a 
due accumulation of animal and vegetable filth. 

Without these or other like adjuncts, however, it would 
hardly seem within the range of probability, that the morbific 
influence developed amongst the population of the adjacent 
towns would ever reach such a degree of intensity, as to im- 
part to the atmosphere, up to such an elevation, and to such a 
distance from the foci of contagion, any very injurious quality. 
Endemic diseases, on the contrary, under similar circum- 
stances of temperature and humidity, not only exist at all 
times in particular spots, but exert their influence over every 
constitution ; although, of course, with greater degrees of 
rapidity or of violence, in proportion to the health and vigour 
of the recipient. They pervade the whole district indiscri- 
minately ; and although they may be aggravated by previous 
want of attention to cleanliness in the individuals exposed, 
inasmuch as filth acts as a predisposing cause to all diseases, 
by lowering the energies of the system, they are themselves 
entirely independent of any such cause ; and even seem to be 
counteracted, as in the Jews' quarter at Rome, by the concen- 
tration of animal effluvia. 
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These principles, however, even if admitted as just, leave 
na as much in the dark as ever with respect to the true action 
of the poison itself. 

Does it, for instance, consist in a deterioration of the 
atmosphere we breathe, or in the addition of some noxioua 
principle to its ordinary conatitnente 1 

Does this noxious principle partake of the nature of a 
mineral or of an organic poison 1 does it, like arsenic, like 
s^jchnine, or like prussic acid, act chemically upon the vital 
orguiB, and thus destroy them, or render them unfit to fulfil 
their functions 1 does it operate in the manner of a ferment, 
setting up changes in the fluids of the body which are incom- 
patible with life T or is it one, which, like certain vegetables 
or animals, contain within themselves a principle of so noxious 
a character, that they are capable, when introduced, of setting 
up a train of morbid actions in the system I 

Some of these conjectures, although gravely entertained, 
may be rejected without examination. No change in the 
constitution of the atmosphere has ever been detected by the 
minutest examination during the most severe epidemics ; nor 
can the presence in it at these times, of any foreign ingredient, 
be discovered. 

It seems plain, therefore, that no chemical poison can be the 
cause of the noxious influence ; for such a quantity at least as 
could materially affect the constitution ought to be appreciable 
by chemical reagents. 

It may also be remarked, that a poison of a chemical nature 
could hardly be present in the atmosphere without pervading 
it, or pervade it without being of the nature of a gas. If so, 
it should operate simultaneously and equally over all parts of 
the district in which it is present, instead of being confined, 
as it is found to be, to certain spots. 

It is at least certain, therefore, that the poison of cholera 
must be in a solid condition, and not in that of a liquid or of 
a gas. 

As for the theory of Ferments, which Liebig has pronounced 
capable of accounting for the spread of epidemics, it must strike 
as as ingenious and beautiful ; but even if it were admitted 
to be established on firm principles, we should still be at a 
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loss to explain the fact which is pleaded most strong!/ in its 
faTOur — namely, the non -recurrence of most epidemics in the 
same individual ; without adopting the violent and gratuitous 
hypothesis, that there is a specific fermentable substance for 
each of them present in the system, which is destroyed or 
eliminated during the progress of the disease. 

Granting even that the epidemic poison acts after the 
manner of a ferment, the question still recurs, what is the 
nature of the ferment itself T and thus we are brought back 
again to the original subject of inquiry. 

Let us then consider, whether it be more probable that the 
morbific influence be of an inorganic or of an organic nature ; 
and if the latter hypothesis deserve the preference, whether it 
be of an animal or vegetable origin. 

Now, there are many circumstances in the progress of an 
epidemic disease, which seem inconsistent with the action of an 
inorganic poison. 

In the first place, its operation is capricious and uncertain 
— lying dormant for a considerable period, and then suddenly 
starting into activity. Secondly, instead of being destroyed 
in the process of development, it seems to have the power of 
indefinite reproduction, or multiplies itself in direct proportion 
to its previous activity, Iiastly, its virulence is dependent 
Dpon a number of eztraneous conditions, such as climate, soil, 
humidity, by which no animal poison would seem to be in the 
slightest degree affected. 

We are driven then, by a process of logical exhaustion, to 
conclude, that the poison which gives rise to these dreaded con- 
sequences is of an organic nature. It does not, however, 
directly follow, that being organized these agents should be 
living ; and indeed the theory of their acting as ferments is 
quite compatible with the notion of their existing in that 
intermediate condition, when, life being removed, the consti- 
tuents that had been held together through its instrumentality 
are in the act of resolving themselves into simpler combinations, 
and passing back into the state of brute matter. 

But although the products of animal and vegetable decon:- 
position are unwholesome, and in certain of their stages even 
pemici us, it would be absurd to suppose that they could in 
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themselves engender an epidemic. Pntrid matter, in one par- 
ticolar, and that not an advanced state of decomposition, or I 
should perhaps rather saj, morbific matter generated in certain 
parts of the body, as in the peritoneum, during the course of 
disease, if absorbed by the system, produces the greatest de- 
rangement of the functions, and even death, but it does not 
engender cholera or typhus. 

We must look farther, then, for the real cause of these die- 
eases, and seem, indeed, scarcely to have any alternati^'e 
remaining, except that of referring them to the deleterious 
influence exerted by certain tribes either of animalcules or of 
vegetables. Both these hypotheses have had their advocates ; 
the former being supported by Kircher, LiDUseue, and in later 
times by Sir Henry Holland, in a very ingenious and elegant 
essay ; the latter, amongst the rest by Dr Mitchell of Phila- 
delphia. 

Both hypotheses have the advantage of explaining eqnallj 
veil the migratory character of epidemic diseases — the period 
of incubation vhich belongs to them all, definite in almost 
every case of the same disorder, and yet varying in length 
according to the nature of the particular malady, — the power of 
indefinite multiplication which they all possess, by which they 
are transmitted from one individual to another, with such ra- 
pidity, — their limitation to particulardistricts, positions, streets, 
houses, or even to one side of the same apartment — their rapid 
invasion, and equally sudden disappearance. 

But it seems contrary to all analogy to imagine any tribe of 
animalcules to multiply itself with almost equal facility in 
BBch opposite climates, as those in which many epidemics, 
such, for instance, as cholera, have prevailed. Most of these 
tribes are limited by certain conditions of temperature, soil, 
and humidity ; and if capable of being transferred from one 
continent to another, thrive at least only in proportion as like 
meteoric conditions prevail in both. 

The same general objections apply, for the most part, equally 
to plants as to animals. All the higher tribes, at least of the 
latter, have a local habitat, and can only be made to migrate 
where similar conditions of climate exist. Nor do they for 
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the most part fasten tKcmBelres npon living animale, or hy 
their presence disorder their sjatem. 

It is a mistake indeed to suppose, that water, hecanse it coii- 
taine animalcules, or confervm, is necessarily nnwholesome. 
However repugnant to our feelings it may he to use water con- 
taining these foreign bodies, it is only when they are dead 
and putrid that danger arises from their presence. 

A recent traveller in Ceylon, Mr Sullivan, relates, that whilet 
the vicinity of the rivers is dreaded from the noxious exhala- 
tions csnsed by their overflowing, and their water is considered 
unwholesome ; that of tanks, in which confervE grow, and 
animalcules of all kinds swarm, is regarded as innocuous. 
Now the only tribe of plants, the members of which seem cap- 
able of maintaining themselves independently of those obvious 
dlEFerences in temperature and humidity, which so remarkably 
affect the development of plants in general ; the only tribe, 
moreover, which grows, afterthemanner of parasites, upon ani- 
mals whilst alive, is that of the fungi, and to these, therefore, 
our attention is naturally directed, as promising to supply us 
with some more plausible explanation of the nature of these 
morbific influences, than we can seek elsewhere. Let us con- 
sider, then, how far the known nature of fungi corresponds with 
the conditions of our theory. 

In the first place, then, many fungi, especially the minuter 
kinds, and those of the simplest organization, are believed to 
be ubiquitous; and like man, would seem to live inevery climate, 
from Sierra Leone to St Petersburg, from Asia to America. 

Secondly, not only are the poisonous properties of very many 
of them notorious, hut like certain epidemic disorders, are in 
some cases modified hy climate, so that a fungus which is only 
narcotic in a cold climate, may be a deadly poison in a hot 
one. 

Thirdly, the period of their greatest development is the 
autumn, the season in which epidemic diseases more generally 
prevail ; although the decomposition of animal and vegetable 
matter takes place with greater rapidity during the heats of 
summer. 

Yet when, as in Egypt, the period of vegetation coincides 
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with the winter solstice, these epidemic diseases become most 
frequent in the spring. 

Fourthly, the invasion of epidemic diseases is often ushered 
in by an extraordinary prevalence of certain moulds, not only 
of the common kinds, but also of others which had not been 
previously noticed. 

Thus, during the first great plague of Home, in the reign of 
Bomolus, we read in Plutarch that it seemed to rain blood, a 
portent which, in ages of barhai-itm, has not been unfre- 
quently recorded. Now the red fungus which presents this 
appearance has been found to be the concomitant of epi- 
demics in more modem times also, as during the continental 
sweating sickness at Cremona in 1529. Other kinds of monld 
appeared on garments, on the roofs of houses, on wooden fur- 
niture, &c., during the plagues at Naples, Malta, Brussels, and 
New York. 

Hecker, in his History of Epidemics (Sydenham Society), 
has cited various other instances of the same phenomenon co- 
existingwith some great epidemic, and remarks that blood-spots, 
as they were called, went for that reason by the name of 
agnaatla. They were observed in the plague of the sixth 
century; and during those of 789 and 959, were called Lepra 
vestium. In that of 1500 and 1503, this phenomenon caused 
great alarm, More especially because it was found that the 
sign of the cross could be recognised in these blood-spots. 
One of the first persons who considered the thing at all scien- 
tifically was George Agricola, and he, in his History of the 
Plague that occurred in his day, viz., in the sixteenth cen- 
tury, pronounced the spots to be caused by a lichen. With 
its occurrence was connected a great failure of the crops 
which is often consequent upon the abundance of fungi. 

From this and other facts, Hecker draws a conclusion, 
which, though caatious in its expression, corroborates, so far 
as it goes, that to which I have arrived — namely, in pro- 
nouncing it a probable conjecture, that " the sweating siok- 
ness which visited England in 1806 was not without connec- 
tion with the morbid condition of human and animal life in 
the south and middle of Europe, and maybe perhaps regarded 
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as having been the last maaifestation of mysterious agencies 
ia the domain of organized beings." 

Kow fungi of that descriptioa, vhich, in general characters 
at least, correspond with those which are observed during the 
prevalence of epidemics, are not unfrequently invested ^th 
properties of a highly noxious character. 

Thus, bread, cheese, and meat, when affected with mouldi- 
ness, — potatoes diseased through the same cause, — the ergot of 
rje, — and other parsitical fungi which infest living or dead 
plants, are known to produce most serious disorders. 

Perhaps, however, the most striking confirmatioa of the 
fungiferouB origin of epidemics is afforded by diseases di- 
rectly traceable to the growth of fungi that occur in the lower 
tribes of animals, as well as in plants. 

Of this kind is the formidable disease called the muscar- 
dine, which attacks the silkworm. Not only is the particular 
fungus, called " Botrytis hasaiana^ always found upon the 
caterpillar when affected with the above malady ; but if the 
same minute body, generated upon decaying moss, be placed 
near a healthy silkworm, its spores are seen to attach them- 
selves to the surface of the insect, and gaining in some way 
or other access to its subcutaneous adipose tissue, convert it 
to its own use, so that the fatty tissue of the worm becomes meta- 
morphosed into the rootlets of the cryptogamic plant. By de- 
grees the plants penetrate from within to the surface, where they 
fructify, and whiten it over with their sporules. Thus created, 
the germs attach themselves to other worms, and a contagious 
disease of a vegetable origin devastates the whole establishment. 

The malady is here distinctly traceable to the introduction of 
a fungus, which first grew upon a moss, and was thence trans- 
ferred to an animal ; in the potato and the grape diseases, 
which might be cited as analogous cases, although the morbid 
condition of the plant is constantly associated with the presence 
of a particular fungus, it is perhaps more a matter of dispute, 
whether the latter he the cause or only the efiPect of its invasion. 

I confess myself inclined, from analogy, to adopt the former 
view, as the more probable ; although quite prepared to admit, 
that different plants are capable of offering a degree of re- 
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sistance, in direct proportios to their respective hardihood 
and vigoor. 

But at any rate the argument ia favoor of the fungiferous 
theory of epidemios only requires us to shov, that these dis- 
eases in plants start up suddenly in spots vhere they do not 
appear to have been known before ; that they are propagated 
from place to place without much reference to climate or to 
latitude ; and that they then disappear as suddenly aa they 
first manifested themselves. 

like the locusts described hj the Prophet Joel, they may be 
called the large army which God has sent amongst us, and 
which, when it has effected its purpose, He as rapidly removes. 

" We see," says Sir Charles Lyell, " that a scanty number 
of minute individuals, only to be detected by careful research, 
and often not detectable at all, are ready, in a few days or 
weeks, to ^ve birth to myriads ; and that when the function, 
whether it be that of removing impurities, or of executing 
those other mysterious purposes for which they were designed, 
is completed, they sink again into nonentity." 

In almost every season, especially in autumn, there are some 
species which in this manner pat forth their strength, and 
then, like Milton's spirits, which thronged before the spacious 
hall, " reduce to smallest forms their shapes immense." 

So thick tha airy croird 

Swkrmed and were atraitened ; till the eignal gave. 

Behold a wonder ; tbej, bat dow wbo seemed 

In bigneu to lurpui eartb'a giant song, 

Noir len than amalleit dwarfli, Iq narrow room 

Tbrong nmnberleia. Paradit Loit, i. 776. 

It is obvious that these remarks apply equally to the rise 
and decay of epidemics, and that the same simile would be 
applicable to those, as well as to the appearance and dis- 
appearance of fungi ; so that we are naturally tempted to in- 
quire whether these latter may not also originate in the same 
cause. 

Fungi also agree with epidemic disorders, in the length of 
time during which their spores would seem to remain dormant, 
without losing their vitality. This is evinced in the sudden 
appearance of certain fungi, where they had not been observed 
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vr'ithin the memory of man ; aa id the oaae of the red mould 
which infected the food, garments, and hoosee of the Vene- 
tians, in the early i>art of the present ceotnry.* 

They are also distinguished for tiie high temperature, as 
welt as severe cold, they can eapport. Indeed it would appear, 
that little short of a heat capable of destroyiDg their organic 
structure can be relied on to extinguish their vitality. 

The same tenacity or power of resisting decomposition is 
also manifested by the matter, whatever it may be, which 
imparts to certain fungi the power of affecting the functions 
of life. The filthy custom reported by Longsdorff^ as ezist.- 
ing amongst the Kamtscbatkane, is founded upon the power 
which the intoxicating fungus Amanita muscaria, of which 

* Id the JWF 1819 the inhabiUnta of I«guaro, a villags In l^e Tidnil; of 
Padoa, ware ftUrmed at a very omioDua appearance, like that of dropB of bloiHl, 
which luddenly manifeaUd iCulf on the surface of Tarioiu articles of food. 
The fint feeling of the people wai to attribute it to nagic, and the priest waa 
accordingly tent for to eiorciia the evil gpirit, luppoeed to be the author of n> 
peculiar a phenooienoD. 

On eiatuination, howerer, the apoti were found to aiiM from a speciaa of 
bjMUS, which attached Itself here and there to these subataoces. It spread Hhe 
a leprosy over the proviaiona in the housca adjoining, and even eitended to the 
Deigbbourlng Tillages. It came on only in particular states of the atmoapbere, 
and vanished when these conditioca changed. Warmth and dampneaa faionred 
it ; and a tendency to putridity, without actual putrescence, in the substsjicea in 
which It appeared, seemed necessary for its production. 

It occurred more or less for several successive years, between 1819 and ISSi, 
when the account was published from which the preceding particulars havs 
been eitracted. The aubataacee upon which the red spots appeared were the 
fleahofwarm aa well aa cold-blooded animals, flour, bread, biscuit, slices of 
ripe pears, rice, &c. This parasitical substance seemed from its effects on ani- 
mals to be poisonoDB. Sette, Mem. Stor. ^at Veneiia, 1821. 

Dr Freseslus, in his Beltnge zur Mycologie, Fraukfort, 1S62, alludes to 
theeered spots, which Ehrenberg attributea to an aaimalcule (Honasprodigiota); 
MonCagDe to algB of the genus Falmella, and a late writer In the Gardener's 
Chronicle, to a fungus allied to that found in yeast (Tomla cerevisin). 

t Bse Qreville, in vol. iv. of Wem. 3oc. Tntna. " It ie not anoommon for 
ctinflnned drunkards to preserve their urine, as a precious liquor, against a 
scarcity of the fungus. This intoxicating property of the urine Is capable of 
being propagated ; for every one who partakes of it baa bis urine Bimilarly 
afi^cted. Thus with a very few Amanitn a parly of drunkards may keep up 
their debauch for a week. Dr Langsdorff mentions, that by means of tha 
second peraon lakiug the urine of the fint, the third that of the second, and to 
on, the intoxlcatioD may be propa^ted through Ave individuals." 
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they part&ke, possesBes, of pftssing through th« Eiystem, and 
beiDg elimiBated by the kidneys unimpaired. 

Had it been an inorganio principle, we shonld be lesa in- 
dined to vonder at ita thus escaping decomposition ; hut for 
as organic product to pass unchanged tbroagb the organism 
of four or five individuals, and to appear unchanged in the 
urine of each,.«oiild hardly have been anticipated, from the 
comparatively feeble affinities by which organic products are 
in general held together. Perhaps, however, the fact of the 
excretions of insects containing the virtues of the plants on 
which they feed, as is the case with the honey of bees, pre- 
sents a certain analogy. 

There is also such a difference in the habitudes, localities, 
and properties of fungi, that we might the more readily con- 
ceive epidemics, as distinct from each other in character as 
cholera, typhus, scarlatina, hooping-cough, and plague, all to 
opring from one or other of their various tribes. 

Every kind of vegetable, indeed, has its distinct fungus, 
some, as the ergot of rye, possessed of properties which ren- 
der them noxious to the animals that feed upon them. Thus 
the mould which fastens upon flour, and infects our bread, is 
different from that which forms upon our dried conserves, 
or which oommunicates a peculiar colour and flavour to our 
cheese. 

Hence, if fungi be the cause of epidemics, we may readily 
understand why, for the most part, an infectious disease is 
confined to one species of animal ; why, for instance, the 
murrain of cattle does not attack the human race, or the cho- 
lera spread to inferior animals, although, as the same consti- 
tution of the atmosphere may be supposed to favour the pro- 
pagatdon of one species of fungus as well as of another, it bap- 
pens, that epizootics often precede the breaking oat of epi- 
demics in man ; as, indeed, old Homer himself has recorded — 

" avenue t*'" Tftnai iimxiTt, km xvras af/ovf," 

Even in the diseased parts of animals, peculiar fungi are apt 
to spring up ; and one species, if not the cause, is at least the 
constant accompaniment of scald-head, Porrigo capitia. 
It is curious, too, that the fungus belonging to one disease 
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is not the same as that whioh characteriBes another. The 
fungus of Porrigo (scald-head) ia stated to be distinct from 
that of Fitjriaais, orDandriff; and Sarcina,* which iacovso 
commonly found ejected from the stomach in water-brash, 
and existing in the Inngs daring •)> state of disease, is likewise 
a fungus of a peculiar kind. 

Even in the intestines and stomachs of certain insects, the 
microscope has lately detected certain pecnliar fungi. t 

The diseases engendered by this class of plants are very 
various, sometimes acting upon the stomach and intestines, and 
producing symptoms analogous to cholera ;X sometimes upon 
the cerebral organs, causing mania, narcotism, or delirium;§ 
sometimes on the extremities, giving rise to mortification and 
gangrene. II 

In short, the eifects produced by those fungi which are 
known to ns vary in such a degree, that we might be prepared 
from analogy to expect corresponding differences in those re- 
sulting from the more minuter ones to which we ascribe epi- 
demics. 

There seems also to be a remarkable difference between 
the poison of fungi and that of other noxious vegetables, which, 
if it should he substantiated by further Investigations, might 
serve to reconcile the fungus theory of epidemics here pro- 
posed, with that of ferments, which Liebig has advocated. 

In almost every other case, it may be observed, the poison- 
ous properties of plants are traceable to some peculiar princi- 
ple, generally speaking of an alkaline nature. Morphine, 
strychnine, narcotine, and brucine, present ua with familiar ex- 
amples of this fact. 

Eut none such are recognised in fungi ; for although a 
Frenchman, M. Letellier, some years ago announced, that 
there is a volatile acrid principle in certain poisonous fungi, 
and likewise a brown crystallizable solid, called amanUin, to 

* See Dr Beace Jonei, TraiuaetJoiu of the Pathologiwl Society ; Dr Bennett, 
Iieetorea on Clinical Medidne ; uid Qneckett'i Lectnrel OQ HUtologj, Ac., p. SI. 

t See HicroNopic Society's Jooinkl, " On a Flon and Fauna within Living 
Animala ;" extracted from Smlthaonlaii ContrlbutioDS to Enovledge. 

X See ChriitUoD on Poiiont. % Namely, Amanita mofcsrla. 

U Nameljr, the ergot of rye. 
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%1iicli he also ascribed noxious qualities, do chemist of autho- 
rity appears to have isolated those products, or to have veri- 
fied the experiments from which his concluBions were deduced. 

Judging, therefore, from the present state of our knowledge, 
it would rather seem, as if poieonoua fungi ms; act as fer- 
ments when introduced into the system, and thus set up a 
series of changes in the vital fluids which are incompatible 
with life. 

This will expl^a the circumstance, otherwise incompre- 
hensible, why the same fungus which operates as » poison 
upon one person does not affect another ; and why certain na- 
tions, as the Russians, either from national want of suscepti- 
bility or from habit, use as articles of food several kinds of 
moshrooms which are rejected by us as poisonous. The 
analogy of this to the case of epidemics is obrions enough. 

They also are equally capricious in their operation, and pro- 
dace effects entirely incommenaurate to the minuteness of the 
quantity of them imbibed. It is not, indeed, necessary to ac- 
count for this by supposing them to act as ferments, for the 
property of reproduction, which we must in any case ascribe 
to the poisonous principles which ^ve rise to these effects, 
might account for the malignity of the result proceeding from 
a cause originally so insignificant ; but at any rate, the fact 
is quite in harmony with the process which takes place during 
fermentation, where the minutest quantity introduced into a 
fluid susceptible of change is sufficient to operate upon the 
entire mass. 

Br Front, at the time of the first visitation of cholera, had 
made an observation, which, although not yet confirmed by 
other independent authority, deserves some attention, from the 
known caution and accuracy which distinguished the investi- 
gations of that eminent philosopher. He found, it appears, the 
lower strata of the atmosphere of greater specific gravity than 
usual, over the spots where cholera prevailed. 

The fact is not easily reconciled with any hypothesis, but it 
agrees at least as well with the fungus theory as with the rest, 
since the extraneous principle, which must be supposed to 
have thus added to the weight of the air, may just as proba- 
bly be supposed to consist of the spores of innumerable fangi, 
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as of any other subtle matter wliioti might have produced the 
disease. 

The peculiar odour also vhich some persons are seosible of 
on entering a locality infected with cholera, may possibly be 
connected with the presence of some principle in the atmo- 
sphere by which its specific gravity becomes augmented. 

Such, then, are some of the circumstances which seem 
to lend probability to the fungus theory of epidemics. In 
adopting it, we are not obliged to suppose the fungi in ques- 
tion to be each as could be detected by actual observation. 
From their introducing tbemselves into the most subtle tex- 
tures of the body, incorporating themselves in the blood, and 
being taken up by the capillaries, it is probable that their 
minuteness transcends the utmost power of our instruments, 
and it is not impossible that they may, on this account, ever 
escape detection. 

The spores indeed of a Lycoperdon of large size, the Reticu- 
laria mawima, are so numerous, that Fries calculated more 
than 10,000,000 to be present in a single individual, so that 
their minuteness and levity may be readily imagined. 

Bauer indeed estimated that 7,840,000, not of the sporules,but 
of the individual plants themselves, belonging to the common 
smut, the Uredo aegelum, would be required to cover a square 
inch, so that no difiiculty need be entertained in imagining their 
ready introduction into the vessels of animals. Fries has even 
compared their relative magnitude to that of the globules of 
chyle and of the blood in the human subject, and declares that 
he has seen spomles, which were two-thirds of the size of the 
former, and one-third that of the latter. Bat Br Mitchell 
contends that they are still smaller than this ; for he remarks, 
that when blood globules, and the spores of various minnt« 
fungi, mixed together, were placed under the field of the mi- 
croscope, the latter appeared at least ten times smaller. 

Thus, from their extreme lightness, they may be wafted by 
atmospheric currents in every conceivable direction, and eva- 
poration, electricity, and other meteorological changes may be 
concerned in their distribution. If, therefore any of these 
apor«0, or of the fungi themselves, possessing^ such extreme 
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tntnnteBess, were gifted with poisonous properties, or were ca- 
pable, in the manner of a ferment, of exciting morbid actions in 
tiie system, their circDlation, through the atmosphere of infect- 
ed places, or their transmission unperceived from iadividual 
to individual, might accoont For the prevalence of an epide- 
mic at a particnlar time and place. Hence the discredit which 
has been thrown npon the observations of Messrs Swayne and 
Britton of Bristol, who, during the former visitation of cholera 
in 1849, believed that they had discovered certain specific 
kinds of fungi in the excretions of cholera patients, and in in- 
fected places, no vise affects the conclusions, to which we may 
on theoretical grounds he led, with regard to the fact of fungi 
of such minuteness as to find admittance into the blood and 
the capillaries, giving rise to the symptoms of cholera. 

The question as regards the latter still remains as before ; 
for it is evident, that the bodies observed by the Bristol sur- 
geons, had they really been peculiar to choleroid patients, could 
not have been the same with those which our theory suggests. 

These researches, as well as the corresponding ones of Dr 
Budd at Bristol, tend at least to point out the abundance of 
the lower tribes of organisms in infected localities ; nor ought 
I to pass over the ingenious method they adopted of arresting 
these minute bodies, when present in the atmosphere, by means 
of a funnel closed at bottom, and filled with a freezing mixture 
— a much better contrivance than that more recently put in 
practice by an anonymous correspondent of the Timea, who, 
under the name of Invettigator, professes to have done the 
same thing during the late visitation of cholera. 

With respect to endemic diseases, to which Dr Mitchell, the 
most able supporter of the above hypothesis, would extend the 
same explanation, the difficulties in the way of its application 
are rather greater, since it is evident, that the germs of disease 
in this case do not possess the same power of reproduction 
and of transference from place to place, which must be predi- 
cated of those belonging to the class of epidemics. 

Whether this difficulty might be got over, by suppoBing that 
some fungi are confined to particular locaUties, and others ca- 
pable of almost universal distributitm, it might occupy too much 
time at present to discuss. I will only just allude to one cir- 
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oumstftQce in fsvotir of the application of the fungus theory to' 
the case of endemic disesaes, namely, that the apparently capri- 
cious manner in vrhich fungi are distributed, or rather, I should 
say, the apparent preference of certain species for particular' 
places, and their absence from others, may explain the healthi- 
ness of countries, where the B&me conditions of heat, humidity, 
and decomposing organic matter exist, which are supposed to 
engender intermittent and remittent fevers in other localities. 

Singapore, for instance, is healthy, in spite of the marshes 
and jungles which surround it. 

In the Brazils, where & humid climate coexists with a tro- 
pical heat, where the vegetation is most luxuriant, the people 
uncleanly, and the drainage neglected, endemic diseases are 
rare, and the principal ravages of this kind experienced are 
due to fevers lately imported from abroad. 

The Cape of Good Hope may owe its exemption to its dry 
atmosphere, yet the driest parts of Spain daring the Peninsu- 
lar war affected our soldiers with intermittent fever. 

Australia is in general noted for its salubrity, and yet it is 
by no means free from awampa or other supposed characteris- 
tics of a malarious climate. 

The fungus theory may relieve us in some measure from 
the difficulty of explaining these cases of anomaly ; but it 
must be confessed, that it would be established on a firmer 
foundation, if it could be shown, that the more salubrious 
countries alluded to were actually less propitious to the growth 
of fungi, than the unhealthy ones. 

Dismissing therefore the question concerning endemic dis- 
eases, let us confine ourselves to the particular case of the 
cholera, and see bow far its more remarkable phenomena are 
referable to the development of a particular tribe of minute 
bnt noxious fungi. 

That cholera is a disease of Asiatic origin; that it was 
unknown in Europe till about the year 1830 ;* that its 

* The distioct manaer In which tha cholen ha* bMu tncttd from the EmI^ 
ia a ligntficBUt Act 1q the hlatory of epldamlci. It remorea eT<rj donbt which 
mtgbt hkve been priTloQalj «iitertkiaed >a to theae dlaaeaaa h>Tlng e lootl origin, 
of balng propagaMd In aome wty or other tram the Morea which fint gare 
birth to them. 

There can be no daabt, that the ume la the Case with other •pidemiei, il- 
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progTMS thither might be traced from step to step along 
the great lines of trafSc, and nowhere else ; that so far from 
being wati«d by the atmosphere, it often travelled exactly 
in the teeth of the prevailing winds ; that when it passed from 
a continent to an island, it always first lighted upon the coasts, 
and appeared at sea-ports whioh were in commnDication with 
infected localities abroad, are ti-oths which, I beliere, cannot 
well be disputed. 

On the other hand, it seems equally well ascertained, 
firstly, that whatever may bo the amount of danger in- 
curred by the attendants on those smitten with cholera, that 
danger is not sensibly increased by contact with the sick ; 
secondly, that provided the apartment be well ventilated, and 
Bcmpoloas care employed in removing all the excretions of 
the patient, and every other kind of impurity, the atmosphere 
in that locality will not be more highly charged with the 
noxious principle than the rest of the adjoining neighbour- 
hood ; and, thirdly, as might be inferred from the previous 
facts, that one or more cholera patients removed to a pore and 
previously uninfected locality, if due provision be made, by 
ventUatioQ and cleanliness, against any accomolation of 
noxious emanations taking place from their bodies, need not 
infect die atmosphere around them in a degree which can be 
dangerous to the attendants or to the neighbourhood in general. 

Amongst the modes by which the cholera poison is dissemi- 
nated, one of the most frequent perhaps is the water used for 
drinking. Pure water, so far as we know, is not capable of re- 
ceiving or generating the infectious principle of cholera, but im- 
pure water seems to be one of the readiest means of oonveying 
it into the system. There is a curious illustration of this fact 
in the comparative exemption from cholera which was en- 
joyed by the parts of London supplied with pure water, during 
the epidemic of 1849. It appeared, that whilst in the dis- 

tbongh tbej hare axlitcd unongit ui lo loag that their origin U Tailed In ob- 
■euritj ; and henoa the notion of theaa diMUM itarting up ipontansoiuij Id 
eoniaqiuiice of a paenllar itate, elsctrleal t» otherwiu, of tbi atnoaphera, miut 
be abandtmad. The latter, no doabt in eommoD with other ciicamitaucea 
peooliar to tha infected locality, aupplj the coodltloiu which are oaeeMary for 
tha dBTelopmant f the malady, but ne mut in everj caaa anppoee the poltoD 
itaalf to be lomathlDg diitiact and independ«at of tlwm. 
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trict supplied vitb water by the lAmbeth, Chelsoft, and Sonth- 
wark Companies, the mortality was 123 in 10,000, that in the 
districts supplied -by the New River, East London, and Kent 
Companies, waa 48 ; and in those supplied by the Grand Junc- 
tion and Middlesex, only 15. Now the Lambeth, Chelsea, aod 
Sonthwark Companies obtained their water from the Thames, 
between Batteraea and Waterloo Bridge ; the New River, 
East London, and Kent Companies from the Lea and the 
BaTensbonme ; the Orand Junction and the West Middlesex 
both from the Thames, bat the former as high np as Kew, the 
latter at Barnes. 

Now mark the proportion of deaths during the late epidemic, 
in tite six weeks prior to October 7th of the present year. 
It is stated from official returns in the Medical Timee,* 
that in the population supplied by the Southward Company, 
the mortality was 85 to 10,000 inhabitants ; in those which ob> 
tained their water from the Kent Company, only 19 ; whilst 
in the case of those furnished by the Lambeth Company, where 
the mortality in 1849 was no less than 123, it now was only 17> 
But this comparative exemption ig aocoimted for by the cir- 
cumstance, that, whereas in 1 849 this company was supplied 
from the river at Lambeth itself, it now draws its consumption 
from the Thames at Thames Ditton. No facts would seem more 
conclusive than these with respect to the unwholesomeness of 
water obtained from a river polluted with animal impurities. 

It is true that Mr Hassell, in his microscopic examination of 
the water supplied to London, condemns all the water com- 
panies alike, exhibiting in his plates a formidable display of 
animalcules, derived from every one of them. 

But I have already remarked, that the presence of animal- 
cules does not necessarily render water unwholesome ; and with 
respect to the amount of sewage, or of dead animal matter, 
there can be no doubt that there must be a great difference 
between water brought from the Thames near London itself, 
and from spots several miles higher up. 

It may be remarked as a curious fact, that in one of the in- 
fected parts of France, which I visited in autumn 1854, the 
peasants had taken np the idea that the disease was caused by 

• October 31. 
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poiBOD iDtrodnced into the wells of the country, just as vss 
BuppoBed, during the great plague of the fifteenth ceiitur7, de- 
scribed hj Hecker, under the name of the Black Death, when 
80 many Jewa, and even Christians, were put to cruel deaths, 
on enspicion of having been guilty of thia crime. 

On one oocMion, I even found that auepicios had fallen up- 
on myself, as having come into the conntry with this diabolical 
intention, though, as I was not personally molested, it may be 
supposed to be confined only to a few of the most ignorant of 
the peasants. 

Every popular delusion, however, has some basis of truth ; 
and it is quite possible, that persons flying from the infeoted 
districts of the south may have brought the seeds of cholera 
into the mouataine in which they took refuge, and that the 
infecting principle may have thus found its way into the wells 
of the country, and through their medium have disseminated 
the poisMi. 

It was probably owing to the little watering place of Y&Is in 
the Vivarais having been the resort of families &om Nismes 
and Avignon, where cholera was raging, that the sane disease 
broke out last August in that remote village ; where it raged 
with such fury, that in a few days it carried off more than 
forty persons out of that small population, iaclnding the Cur^ 
and one of the medical attendants. 

These facts, if they militate against the doctrine of contagion 
in the strict and technical sense of the term, indicate at least, 
diat the disease ia propagated through the medium of in- 
dividuals, and not in some mysterious manner, through the 
atmosphere, irrespective of human interferenoe. 

Those, however, who, in their zeal to dispel the exaggerated 
feara often entertained of contracting the malady, maintain 
the non-contagioos nature of cholera, have often jumped to 
the conclusion, that the disease, because, as they think, it can- 
not be called strictly contagious, is th^efore not transmissible, 
except through the atmosphere. 

A dictum like this, which is sure to be contradicted by 
experience, can only damage the authority on which it rests ; 
and it is far better, not only for the interests of truth, hot 
also for the purpose of moderating the excessive fean which 
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an epidemic ia liable to occasion, that the real amount of risk- 
arising from the presence of the sick should be fairly deBoed. 
Equally illogical is the reasoning often employed, that because 
the propagatioQ of cholera does not follow the same lavs as 
those vhich the phenomena of some long-known epidemic, euch 
as smallpox or plague, have rendered us familiar with, and 
taught us to regard as the type of epidemics in general, there- 
fore the disease itself ie to be placed under a totally distinct 
category, and not to be regarded as being, like these, trans- 
tnissible by the sick. 

It is quite conceivable, that fungi of one kind may be less 
difiiisiblet and therefore chiefly transmitted by contact; those 
of another most dangerous or most abundantwhen derived from 
animal filth, or from an infected atmosphere ; but no one 
ought on that account to doubt that the primary source of the 
poison ie to be traced to the human ft-ame, from whence it 
may be transmitted to the atmosphere, and being absorbed 
by fomites, may thus undergo a rapid multiplication. Now, 
if this be the case, although it is reasonable to expect that 
the most frequent causes of infection should be traceable to 
the two latter causes ; there can be no ground for disputing the 
possibility of its being occasionally transmitted by human 
contact, or for refusing credence to the positive testimony that 
may be offered that such has been the case. 

In enabling us, then, to estimate, with somewhat greater 
precision, the degree of danger which the prevalence of cholera 
entails upon the neighbourhood, and the real sources from 
whence the danger proceeds, our fungus theory may, I con- 
ceive, be regarded, even by those who refuse to adopt it as a 
guide, useful, in affording a ready illustration at least of the 
mode in which the disease is liable to become formidable. 

I have already called attention to the fact of the extraordi- 
nary rapidity with which certain fungi, when they find the 
conditions favourable to their development, go on multiplying 
their cells. 

The Bovisla ffiganteum in a single night has been known 
to spring up from a few merely perceptible cells to the size of 
a large gourd, estimated to contain 4,700,000,000 cells. The 
spores from a few such planta would overspread the globe, 
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Vere they not limited by the want of those conditions which 
are neceeaary for their growth. 

That the pabulum which fuDgi require is soon exhausted, 
and cannot bo quickly renewed, is evidenced by the pheno- 
mena of fairy rings, caused by fungi, which, like the infec- 
tious principle in cholera, ezhanst the ground where they had 
grown, and consequently only extend outwards from the point 
where they had first established themselves. 

As all fungi contain azote, their proper pabulum is animal 
matter in a decomposing condition : hence, although the sporea 
of indigenous fungi must be floating about perpetually in the 
atmosphere of the places where they abound, they only fasten 
themselves upon spots where azotized matter exists, and can 
be prevented from getting a footing wherever the latter is 
carefully removed. Does not the same hold good with re- 
spect to our prevailing epidemics, and especially cholera ; and 
ought not this consideration to disarm it of much of its ter- 
rors, by showing that its propagation is in a great measure 
under our own control, and may be prevented by a scrupulous 
care in removing from the neighbourhood of the infected loca- 
lity all those animal exuvis which act as ».fomes of infection, 
by attracting to themselves the spores of the fungi floating 
about, and by favouring their multiplication. 

The fungus theory may also serve to obviate the force of 
the objections which are sometimes alleged, and still more 
frequently, it may be feared, entertuned, against the use of 
sanitary regulations, from the circumstance that the greatest 
degree of filth may often be allowed to accumulate without 
producing an epidemic. 

If onr theory be correct, animal impurities, although they 
cannot but be more or less injurious to health at all times 
during the process of their decay, are not themselves the caaae 
of epidemics, but only afford a suitable nidut to the spores of 
these fungi, which are conveyed from place to place by human 
agency, whenever an epidemic disorder happens to be raging. 
Even then, it does not necessarily follow, that the epidemic 
will break out exactly in the places most charged with filth ; 
for the habits of ordinary fungi convince us, that there is 
sooiething apparently capricious in their distribution, or to 
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speak more philosophically, that Bome only of the conditions 
apoD which their maltiplication depends are at present known, 
00 that their appearance or disappearance can never be with 
oonfidesce predicted. Hence we may he prepared by analogy 
to expect, that the disease might declare itself in one part of 
a city, or even on one side of a building, without any assign- 
able reason, whilst it avoided others which seemed equally 
obnoxious ; and likewise why it should fasten itself upon a 
particular indiridoal, leaving others, under apparently similar 
conditions, untouched. Circumstances of this kind might be 
seized upon by a captious disputant, whose only object was to 
demolish his opponent's argument, but they can hardly be 
permitted to influence our decision on a great practical ques- 
tion, which must be determined by a general review of all the 
phenomena, and proceed upon something less than demonstra- 
tive evidence. 

It seems sufficient for this purpose to know, that 
whatever local exemptions may here and there exist, and 
however unprepared we may be, in the present state of our 
knowledge, to explain their causes upon the principles laid 
down, still, that whilst on the one hand, epidemic cholera 
never breaks out except in spots where human beings are 
closely congregated, its propagation on the other hand may 
in general be rendered more or less difficult, in proportion to 
the care bestowed in removing every kind of decomposing 
organic matter — all bodies capable of absorbing animal efflu- 
via, SQch as rags, clothes, dust, &c. — everything, in short, of 
an azotized nature which can serve as a nidus of infection ; 
just as moulds and other fungous growths may be prevented 
from springing up, by removing all those conditions which 
experience has shewn to be favourable to their growth. Nor 
must we forget the remarkable experiment of Faraday, which 
shows with what facility organic matter will cling to any 
earthy pulverulent substance with which it comes into contact. 
Faraday found, that sea-sand carefully washed and heated to 
redness, if it afterwards was merely touched by the finger, 
emitted, in consequence, ammonia. Now, azotized organic 
matter, as we have seen, is the proper nidus of those noxious 
miasmata which are the cause of epidemics. Can we wonder, 
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therefore, that tiie infection of scarlatina should, in some cases 
be knovn to adhere for years to the walls of an apartment 
which has contained the sick ; or that hospital gangrene, as in 
the Oxford Infirmary some years ago, should be present in a 
particular ward of an hospital for many months, so as to 
attack every patient afflicted with sores or wounds that hap- 
pened to be placed in it. 

And here too an analogy with the growth of fungi presents 
itself. How often is it found, that moulds once engendered 
in a building will adhere so tenaciously to it, that they can 
only with the greatest difficulty be eradicated. In bake- 
houses the flour has beea knowD to become, from this cause, 
so constantly rcpy, that it has been necessary, in some cases, 
to remove the establishment to a fresh locality. 

It has been suggested, with some plausibility, that the leprosy 
on walls and garments alluded to in Leviticus was a fungous 
growth, which infected these bodies, and which was found 
capable of spreading to man and other animals, so as to pro- 
duce in them contagions disorders. 

With these facts before us, whilst both theory and expe- 
rience point Ln the same direction to the proper modes of 
preventing the spread of cholera, is it not surprising that the 
people of England, after having suffered from two visitations 
of this epidemic, should not have anticipated the invasion of 
a Uiird, by adopting universally such sanitary measures, as 
would remove from their doors, if not the only, at least the 
most productive causes of infection of which we are cognisant t 
Would it not have been supposed, for example, that the inha- 
bitants of Oxford, when their attention had been called, as 
was the case some years ago, to the fact, that a portion of the 
filth of their city was directed into a part of the river which 
lay immediately under their most public thoroughfare, and 
which, during the droughts of summer, was often nearly desti- 
tute of water, should have turned the sewage in a different 
direction, instead of resolving, as was the case, that the accu- 
mulated filth of nearly half the town should in future be poured 
out through the same channel, and be discharged into the 
same general repository, to offend the sight and smell of every 
passer-by t 
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Who can wonder that the result of this procedure has been 
to render the atmoephere round about Magdalen Bridge tainted 
and onwholeBome during the late summer, to deter viBitors from 
approaching that side of the Botanic Giarden which borders 
upon the rirer, and to empty the adjacent college of most of 
its inmates for the greater part of the vacation 1 

Nor are oor parochial clergy, I conoeire, altogether exempt 
from censure on similar grounds. I have been told at least 
of esses of burials even in the most crowded grare-yards 
of the city, which have taken place within a recent period ; 
a concession to the prejudices of individuals, which, if there 
be any truth in the principles I have laid down, can only be 
admitted at some risk to the general interests of society. 

Even granting, however, that these interments were con- 
fined to corpses inolosed in lead, and deposited in vaults, the 
practice, bo far as regards the security of the living, seems to 
me little less objectionable than where the commoner mode 
of burial is resorted to. 

The gaseous products which ore exhaled during the ordi- 
nary course of putrefaction cannot be confined by any leaden 
covering ; and, indeed, this fact is so notorious, that in order 
to prevent the bursting of the Bhell, some undertakers are in 
the habit of boring boles in it, to allow of the disengagement 
of the volatile products. Now, as these latter are the sole 
vehicles of the poison, it would seem better to allow them to 
be absorbed, as they are disengaged, by the soil of the church- 
yard, rather than that they should first accumulate in the 
vault, and then escape by fits through cracks into the open air. 
If, therefore, there be any truth in the opinion entertained 
as to the noxious properties of the gases exhaled during the 
process of animal putrefaction, if the effluvia which emanate 
from them are capable of becoming the vehicles of any infec- 
tious principle, whether proceeding from fungi or otherwise) 
which may have been carried to the grave, the practice of 
burying within towns, or indeed anywhere within a church, 
ought, 1 would submit, altogether to be abandoned. 

Should the wholesome fear engendered by the awful malady 
with which we have recently been visited prove the means of 
putting a stop at once and for ever to a practice which is aot 
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only pernlciouB, bnt which, if we were not habituated to it hy 
long usage, would be regarded here, as it ia in other countries, 
disgusting and repulsive ; should it enforce a more thorough 
system of drainage, and a more complete remoral of noxious 
impurities ; should it induce a greater attention to the com- 
forts of the poor, and to the healthy condition of their dwell- 
ing hooses^-then, indeed, the designs of Providence in inflict- 
ing upon us such & scourge will no longer be involved in mys- 
tery, since it will be seen, that permanent good, both moral 
and physical, has resulted &om a local and temporary evil ; 
inasmuch as the exertions made to ward off the invasion of a 
foreign pestilence have not only succeeded in disarming at the 
same time of their malignity those domestic foes which are 
always hovering about as, in the shape of typhus and scarla- 
tina ; but have likewise promoted in an eminent degree the 
general well-being of society, by affording to our poorer 
brethren the means of breathing in their dwellings a purer 
and a healthier atmosphere, and of cultivating amongst them- 
selves habits of greater cleanliness and propriety. 



Contrihutiont to Ornithology by Sir William Jardine, Bart. 
I. Professor W. Jameson's Collections from the Eastern 
Cordillera of Ecuador. 

William Jameson has been many years resident in Quito ; 
indeed it is his adopted residence, and he holds the professor- 
ship of Natural History in the nniversity of that city, as well 
as an official appointment in the administration of the mint. 
He has allowed few opportunities to escape of attending to 
the natural productions of the country around Quito and the 
elevated ranges of the Andes. Botany was his favourite pur- 
suit, and to him the early numbers of Sir William Hooker's 
Icones Plantarum were indebted for many of the new and 
remarkable species described. Some years since we requested 
him to give bis attention to the ornithology of those regions, 
and various collections have been at different times received, 
collected chiefiy in the proximity of the snow line. These 
contained several new and interesting species, most of which 
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have bees described and figured in ihe ContrHmisona to Or^ 
nithology. The sciall collection last received was from a 
lower station, in a direction not bo frequently visited, and con- 
tains some species yet very rare in the collections of this 
country, with one or two which are apparently entirely new ; 
and the letters that accompany them contain some short b«t 
interesting notes on their habits. 

Professor W. Jameson was in the custom of making ez> 
cursions to Piohincha, and to tbe lower forest regions ; and 
during the past year he made one or two expeditions of some 
duration to the latter, chiefly with the view of making op setis 
of the plants which he had engaged to do for some parties in 
IVance, and for the Parisian musenm. 

One set of these plants has been procured for the Herbarium 
of the University of Edinburgh.aad the following estracts from 
his correspondence give some account of the expedition on which 
they were collected. These letters were not written with any 
view to publication, but they are interesting in connection with 
the plants, and with the ornithological collections which were 
made at the same time. The wooded region of the eastern 
Cordillera is exceedingly rich in some groups of birds, but 
these, at the same time, are very local, as much so as the 
plants ; and indeed, they are dependent upon the latter, cer- 
tain species of birds living among and feeding on the flowers, 
seeds and fruits of certain species of trees or shrubs, and ap- 
pearing only when the flowers are open or the fruit ripe. This 
is particularly the case with some species of hummiog-birds, 
which flock in crowds to certain trees or plants when in flower. 
Thalurania verticepa is one example ; Oretrochilua Jame- 
aoni frequents the Chuquiraga insignia ; and the beauti- 
ful TrocMliu Stanltyi is only seen on the elevated Andes 
when the brilliant blossoms of the Sida picMncJwmia are ex- 
panded. The extracts from the letters alluded to in regard 
to the expeditions are as follow : — 

QDiro, 19iA Jjyra 18S4. 

" My intention was to have descended the 

western slope of Hchincha, through the forest as far aa 
Mindo (3926 feet), but having traversed more than half the 
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distance on foot, through a narrow path, more like a water- 
course than anything else, I was all at once brought to a stand 
by a deep pool, which, had I attempted to croas, would hare 
effectually ruined my collection of plants by wetting the paper 
in which I intended to place them ; and as the evening was 
approaching when I encountered this obstacle, I had no alter- 
native but to coDstrnct a temporary shed, covering the roof 
with the largest leaves I could find. By the time this was 
finished it was almost dark, and as everything was completely 
deluged by the rain that had fallen in torrents during the 
afternoon, I experienced a vast deal of difficulty in lighting a 
fire. Having passed the night rather uncomfortably, I thought 
it advisable to return from this point ; more particularly ae I 
had previously secured some interesting plants which I had 
not seen on any former occasion. 

" The vegetation, en route, is exceedingly interesting. The 
descent commences at Kchau (12,986 feet). Here the forest 
trees are principally Melastomacea, Osteomeles ferruginea, 
Escallonia myrtUloidet, two species of Buddlea and Sola- 
Hum. Of shrubs, Fuckaia triphylla, Valeriana, and many 
others ; of herbaceous plants, Gentiana Jamesoni (its only 
known habitat) ; a large stinging Loaaa ; a gigantic Draba ; 
several Calceolariee ; Ranunculus, two species. There are no 
epiphytal OrcMdece, and the only plant of that family obserred 
was the curious A Itenateinia paleacea. A little farther down 
we have Columellia eericea, Eupatorium glutinosum ; Lor- 
anthm, two species j Polylepis, and several arborescent Com- 
positse. Two very handsome climbers are occasionally found, 
the one a Tactonia, and the other Eceremocarpus longijlorua ; 
of the former I found a beautiful nondescript species, with a 
remarkably large Sower ; and no less than five species of 
FueJma." 

QOIVO, 38d Augutt 18M. 

'* Next to the gratification derived from books, 

nothing delights me so much as an expedition into these vast 
forests, and I do most positively assure you that no danger 
whatever attends these explorations. All is achieved at the 
expense of a little personal fatigue, from which one recovers 
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afiter a good night's rest on the bare ground under a temporary 
shed covered with a fev large leaves. There are no hnmsii 
inhabitants in those places, and I therefore take with me three 
or four Indians loaded with the necessar; articles of {»OTi- 
sions. We all travel on foot, catting our waj throngh the 
foreat, and when we find a stdtable place, we in less than ao 
hour construct a hut or shed, under which we pass the night. 
A few of the fronds of the tree-fern placed one above another 
make a tolerable bed." 

QdITO, SSd iRitnmAcr 1&S4. 

" Your very kind letter of the 31st August arrived in (bis 
city during my absence on a long bat very agreeable journey, 
in which I was accompanied by several young friends. Oar 
object was to make an ezploratioo of the forest on the eastern 
slope of the Cordillera. We advanced as far north as a vil- 
lage named Gaaca, where the eastern chain is comparatively 
low. Four days are required to reach this point, travelling 
on good horses, and crossing two remarkably deep valleys, at 
the bottom of which are extensive plantations of sugar-cane. 
A little beyond the village just named, we turned to the right 
and ascended the eastern Cordillera, whose elevation might 
be about 14,000 feet. On the top we found abundance of 
Espeletia, a remarkable plant of the order Composite; it does 
not grow on any of the snowy mountains near Quito, but its 
place is supplied by another alpine plant no less singular, the 
Culcitium ru/eecens. Both are thickly clothed with wool, and 
make a good bed to one who happens to he benighted in these 
elevated regions. Here we had to send back our horses and 
proceed on foot, for the descent on the opposite side became all 
at once so remarkably steep as to seem nearly impracticable, 
but for a forest of stunted trees (chiefly Etcallonias), which 
made it by no means a difficult task. Our progress downward 
was necessarily slow, but the delay afforded me sufficient time 
to collect many curious epiphytal Orchidece. It took us about 
three hours to reach the bottom, probably about as many 
thousand feet below the point from which we started. I am 
inclined to think so by meeting with a plantation of Carusa 
with ripe fruit, a tree which will scarcely grow above the level 
of Quito. We slept in a hovel inhabited by a family of Indiana 
and guinea pigs. The latter are used as ao article of food. 
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" 'Hiis being the laet inhabited spot, we had reconree to the 
compass to direct ns, cutting notches in the trees, for the be- 
nefit of those of our party who should fall behind. We were 
in all seventeen. Each day's journey usually termiuatod 
about two cr 'three in the afternoon, thoB leaving us 8u£S- 
cient time to couBtrnct for the night a sort of open shed, 
coTered with the leaves of a species of Aram, to exclude the 
rain. We spent nine days wandering in the forest, and I do 
asBure you, never felt more happy, or enjoyed better health. It 
is much more agreeable than my actual position at this mo- 
ment superintending the assaying operations of the mint, and 
I cannot even finiah my narrative without being subjected to 
interruptions. Altogether I made a good collection of plants, 
and there are probably some new species." 

The ornithological collection received from the last expedition 
was not extensive ; at the same time several of the speoimeos 
are interesting from their locality upon the Eastern Cordil- 
lera, where the greatest part were obtained. 

Buteo erytkronotue. King. " The elevated table-lands of 
the eastern Cordillera." A very beautiful species, remark- 
able for its seasonal changes. In consequence, it has 
been subject to a long synonymy, and has been confounded 
with the Btiteo pterocles (Temm.), from which, however, 
it is very easily distinguished by its mnch shorter wings. 
The adult bird is entirely gray above, with the under 
parts white. Previous to assuming that plumage, it has 
the back and scapulars of a brownish-sienna, in which 
state it is the B. tricolor, B'Orbigny, and the Haliaetue 
erythronotus. King ; while the first or young plumage is 
entirely dull black, in which state it is the B, unicolor, 
IfOrbigny, This species has a very extensive American 
range. Specimens are recorded from the Straits of Ma- 
gellan, Chiloe, Falkland Islands, Bolivia, Chili, Brazil, 
Mexico, Ecuador, and now from the table-lands of the 
eastern Cordillera. 
Trogon peraonatus, Gould. " Inhabits the temperate re- 
gions between 7000 and 9000 feet above the sea-level. 
It prefers dark, shady woods, well watered, andeubsisbs 
C.ooqFc 
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on Tsrious &uits which aboatkd in such localities. The 
specimeDB are prepared at the cost of a great deal of 
trouble, from the circumstance of the skin being as deli- 
cate as moistened paper ; and the feathers are so easily 
detached, that vhen the bird is fired at with the finest 
shot, the; flj out in all directions. The only way to 
procure good specimens is by killing them with the blow- 
pipe." 

Trogon pavoninus, Spiz. " Inhabits the forests on the 
western slope of the Andes, 6000 feet above the Pacific." 

Rupicola peruviana. " Cuchi-pischo of the Indians, mean- ■ 
ing ' Hog-bird,' from its note resembling somewhat the 
grunting of a pig, by which its proximity is easily ascer- 
tained. All that I could observe respecting their habit^ 
is, that they go in pairs, and when disturbed they are 
almost incessantly in motion, fiying from one tree to ano- 
ther, and not remaining on the same tree for more than 
two or three seconds. They inhabit the dense forests to- 
wards the base of (he Andes, both on the eastern and 
western slopes. On the western side, or that fronting the 
Pacific, they do not ascend above 4000 feet." 

It is in these forests also, that we have several species of 
Euphonia and the beautiful genus Calliste, which have 
of late years been described as new, and which are still 
of considerable rarity, CalUate ph<Bnicotis, lunulata, ru- 
Jicervio!, &c. were sent. 

Euphonia nigrieollis was obtained in the valley of Chillo, 
1500 feet below the level of Quito. Its food consists of 
the seeds of various species of Solatium, Phyaalia, &c. 

Upon the eastern Cordillera, visited in the last excursions, 
several species of true Tanagra, that beautiful group 
of which T. epiacopalia luid its allies are typical, and 
which will include T, dubuHa, fiavinucka, &c., were col- 
lected. T. lunulata, D'Orbig., is not uncommon here. A 
single specimen of a species still very rare in collections, 
the locality of which is given widely, as " Pern," was 
also received, T. Bumptuoea [Tachyphonvs tumptuoeue, 
LafresQ.), and thgre is a skin of another fine species allied 
to those, having the colouring and markings of the last, 
which appears entirely new. 
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Tanagara notabiltBt Jard. N. S. 

Above, jellowiBh-green ; head, cheeks, sides of the neck and 
chin, black ; oo the occipnt a triangular spot of orange- 
yellow ; remigea, greater wing-oovers and tail, black ; 
great iring-covers broadly edged vith blae. Below, 
rich orange-yellow. Length 7'4. Wing 3-7. 

Hab. Eastern Cordillera Eonador, W. Jameson. 

Another Tanagrine bird of a difTerent form, which appears 
equally new, was also received from the same locality. It 
ie of considerable interest as combining the form of Sal- 
tator with the colouring and markings of Arr&non, and 
clearly indicates that the former genne should form part 
of the Tanagers. The bill exhibits a slight undulation 
on the edges of the mandible, representing the Tooth in 
Lanio. By some, these combinations would be sufficient 
on which to found a new generic name ; we prefer, how- 
ever, retaining it as a Saltator. 

Saltator arremonopt, Jard. N. 8. 

Above, brownish-sienna ; head, cheeks and neck, black ; 
along the centre of the crown and over each eye, a broad 
streak of gray, extending to the nape ; wings and tail 
brownish-black. Below, chin black, throat and breast 
sienna, shading to brown on flanks and under tail-oovers ; 
middle of the belly and the vent gray. Bill and legs 
black. Length 7. Wing 3. 

Hab. Eastern Cordillera Ecuador, W. Jameson. 

Orallaria rufieapilla, Lafresn. - 

TriotJtorut uvibrurmea (Linnomis nnibronnea), Lafresn. 

easily distinguished from the Bogota bird. " Inhabits 

the temperate re^ons, and has a note equal to that of the 

nightingale." 
Anabatea ftatmtlaUiB, Eyton, previously known from Bo- 

gota,and Caprimulgua bi/aaciatuB, also extend their range 

to these localities. 
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Outlinee of ike Science of Energetics. By William John 
Macouorn Rankine, Civil Engineer, F.R.SS. London 
and Edinburgh, &o.* 

1, What constitutes a Pkysieal Theory. 
An essential diBtinction exists between two stages in the 
process of advancing our knowledge of the laws of physical 
phenomena ; the first stage consists in observing the relations 
of phenomena, whether of such as occur in the ordinary course 
of nature, or of such as are artificially produced in experi- 
mental investigations, and in expressing the relations so ob- 
served by propositions called formal laws. The second stage 
consists in reducing the formal laws of an entire class of phe- 
nomena to the form of a science ; that is to say, in discover- 
ing the most simple system of principles, fr«m which all the 
formal laws of the class of phenomena can be deduced as con- 



Such a system of principles, with its consequences methodi- 
cally deduced, constitutes the physical theory of a class of 
phenomena. 

A physical theory, like an abstract science, consists of defi- 
nitions and axioms as first principles, and of propositions, 
their consequences ; but with these differences :— first, That in 
an abstract science, a definition assigns a name to a class of no- 
tions derived originally from observation, but not necessarily 
corresponding to any existing objects or real phenomena, and 
an axiom states a mutual relation amongst such notions, or 
the names denoting them ; while in a physical science, a defi- 
nition states properties common to a class of existing objects, 
or real phenomena, and a physical axiom states a general law 
as to the relations of phenomena ; and, secondly, — That in an 
abstract science, the propositions first discovered are the most 
simple ; whilst in a physical theory, the propositions first dis- 
covered are in general numerous and complex, being formal , 
laws, the immediate results of observation and experiment^ 
from which the definitions and axioms are subsequently arrived 
at by a process of reasoning differing from that whereby one 
* Read lo the PhilcMopbicBl Society of Glugow, 2d Mkf ISBS. 
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proposition is dednced from another id an abstract science, 
partly in being more complex and difficult, and partly in being 
to a certain extent tentative, that is to say, involving the trial 
of conjectural principles, and their acceptance or rejection ac- 
cording as their consequences are found to agree or disagree 
with the formal laws deduced immediately from observation 
and ezperiinent. 

2. The AbstToetive Method of forming a Phyncal Theory, dit* 
tinffuished from the Hypothetical Method. 

Two methods of framing a physical theory may be distin- 
guished, characterized chiefly by the manner in which classes 
of phenomena are defined. They may be termed respectively 
the ABSTRACTIVE and the hypothetical methods. 

According to the abstractive method, a class of objects or 
phenomena is defined by describing, or otherwise making to 
be understood, and assigning a name or symbol to, that assem- 
blage of properties which is common to all the objects or phe- 
nomena composing the class, as perceived by the senses, with- 
out introducing anything hypothetical. 

According to the hypothetical method, a class of objects 
or phenomena is defined according to a conjectural conception 
of their nature, as being constituted in a manner not apparent 
to the senses, by a modification of some other class of objects 
or phenomena whose laws are already known. Should the 
consequences of such a hypothetical definition be found to be 
in accordance with the results of observation and experiment, 
it serves as the means of deducing the laws of one class of ob- 
jects or phenomena from those of another. 

The conjectural conceptions involved in the hypothetical 
method may be distinguished into two classes, according as 
they are adopted as a probable representation of a state things 
which may really exist, though imperceptible to the senses, or 
merely as a convenient means of expressing the laws of pheno- 
mena ; two kinds of hypotheses, of which the former may be 
called objective, and the latter subjective. As examples of ob- 
jective hypotheses may be taken, that of vibrations or oscilla- 
tions in the theory of light, and that of atoms in chemistry ; as 
an example of a subjective hypothesis, that of magnetic fluids. 
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3. The Science of Mechaniet oonsidered at an illustration of the 
Abstractive Method. 

The priociples of the science of mechaniCB, the only example 
yet ezieting of a complete physioal theory, are altogether 
formed from the data of experience by the abstractive method. 
The class of objects to which the science of meohanica relates, 
— viz., — material bodies, — are defined by means of those 
sensible properties which they all possess, viz., the property 
of occupying space, and that of resisting change of motion. 
The two classes of phenomena to which the science of me- 
chanics relates are distinguished by two words, modott and 
force ; motion being a word denoting that which is common 
to the fall of heavy bodies, the flow of streams, the tides, the 
winds, the vibrations of sonorous bodies, the revolutions of the 
stars, and generally to all phenomena involving change of 
the portions of space occupied by bodies ; and force, a word 
denoting that which is common to the mutual attractions and 
repulsions of bodies, distant or near, and of the parts of bodies, 
the mutual pressure or stress of bodies in contact, and of the 
parts of bodies, the muscular exertions of animals, and, gene- 
rally, to all phenomena tending to produce or to prevent 
motion. 

The laws of the composition and resolution of motions, and 
of the composition and resolation of forces, are expressed by 
propositions which are the consequences of the definitions of 
motion and force respectively. The laws of the relations be- 
tween motion and force are the consequences of certain axioms, 
being the most simple and general expressions for all that has 
been ascertained by experience respecting those relations. 

4. Mechanical ITypotheges in various Branches of Phr/sies. 
The fact that the theory of motions and motive forces is the 
only complete physical theory, has naturally led to the adop- 
tion of mechanical hypotheaee in the theories of other branches 
of physics ; that is to say, hypothetical definitions, in which 
classes of phenomena are defined conjecturally as being con- 
stituted by some kind of motion or motive force not obvious 
to the senses (called molecular motion or force) as when light 

Diqitlz^cbyGOOglC 
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and radiant heat aa defined u ooDsisting in molecular vibra- 
tionB, thermometric heat, in molecular vortices, and t}ie rigi- 
dity of solids, in molecular attractione and repnlsions. 

The hypothetical motions and forces are sometimes ascribed 
to hypothetical bodies, such as the luminiferous aether ; some- 
times to hypothetical parts, thereof tangible bodies are con- 
jectnrally defined to consist, euch as atoms, atomic nuclei with 
elastic atmospheres, and the like. 

A mechanical hypothesis is held to have fulfilled its ob- 
ject, when, by applying the known axioms of mechanioe 
to the hypothetical motions and forces, results are obtained 
agreeing with the observed laws of the classes of phenO' 
mena under consideration, and when, by the aid of such 
a hypothesis, phenomena previously unobserved are predicted, 
and laws anticipated, it attains a high degree of proba- 
bility. 

A mechaoieal hypothesis is the better, the more extensive 
the range of phenomena whose laws it serves to deduce from 
the axioms of mechanics; and tite perfection of euch a hypo- 
thesis would be, if it could, by means of one connected system 
of snppoutions, be made to form a basis for all branches of 
m<decnlar physics. 

6. Advantagei and Diaadvantagea of Hypothetical Tkeorxee. 

It is well known that certain hypothetical theories, such as 
the wave theory of light, have proved extremely useful, by re- 
ducing the laws of a various and complicated class of phe- 
nomena to a few simple principles, and by anticipating laws 
afterwards verified by observation. 

Such are the results to be expected Arom well-framed hypo- 
theses in every branch of physics, when used with judgment, 
and especially with that caution which arises from the con- 
sideratioD, that even those hypotheses whose consequences vn 
most fnlly confirmed by experiment, never can by any amount 
of evidence attain that degree of certainty which belongs to 
observed facte. 

Of mechanical hypotheses in particular, it is to be observed, 
that their tendency is to combine all branches of physics into 
one system, by making the axioms of mechanics the first prin- 
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ciples of the lavs of all phenomena ; an object for the attain" 
ment of which an earnest wish was expressed by Newton.* 

In the mechanical theories of elasticity, light, beat, and 
electricity, considerable progress has been made towards that 
end. 

The neglect of the caution already referred to, however, has 
caused some hypotheses to assume, in th« minds of the public 
generally, as well as in those of many scientific men, that 
authority which belongs to facts alone, and a tendency has 
consequently often evinced itself to explain away, or set 
aside, facts inconsistent with these hypotheses, which facts, 
rightly appreciated, would have formed the basis of true 
theories ; thns the fact of the production of heat by friction, 
the basis of the true theory of heat, was long neglected, be- 
cause inconsistent with the hypothesis of caloric ; and the fact 
of the production of cold by electric currents, at certain me- 
tallic junctions, the key (as Professor William Thomson re- 
cently showed) to the true theory of the phenomena of thermo- 
electricity, was, from inconsistency with prevalent assumptions 
respecting the so-called " electric fluid," by some regarded as 
a thing to be explained away, and by others as a delusion. 

Such are the evils which arise from the misuse of hypo- 
thesis. 

6. Advantc$cf«s of an Extemion of the Abatraotive Method of 
framing Theories. 

Besides the perfecting of Mechanical Hypotheses, another 
and an entirely distinct method presents itself for combining the 
physical sciences into one system ; and that is by an eaOeiiaion 
of the Abstractive Process in framing Theories. 

The abstractive method has already been partially applied, 
and with success, to special branches of molecular physics, 
such as heat, electricity, and magnetism. We are now to con- 
sider in what manner it is to be applied to physics generally, 
considered as one science. 

Instead of supposing the various classes of physical phe- 
nomena to be constituted in an occult way of modifications of 



* Utinam cKtera Dmtone phaDomeni ax priniupiit mMbaDicIa eodem u^- 
mentandi generedorivarellceret— (WW. ffai. JV<ti,ifaIA.( Pratf.) 
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XDotion aad force, let as diatingniBh the properties which thoee 
cIoBses poasesB in common nith each other, and eo define more 
eztensive classes denoted by suitable terms. For axioms, to 
express the laws of those more extensive classes of phe- 
nomena, let us frame propositions comprehending as particular 
cases, the laws of the particular classes of phenomena com* 
prehended under the more extensire classes- So shall we 
arrive at a body of principles, applicable to physical pheno- 
mena in general, and which being framed by induction from 
facts alone, will be free from the uncertainty which must al- 
ways attach even to those mechanical hypotheses whose con- 
sequences are most fully confirmed by experiment. 

This extension of the abstractive process ia not proposed in 
order to supersede the hypothetical method of theorizing ; for 
in almost every branch of molecular physios it may be held, 
that a hypothetical theory is necessary as a preliminary atep 
to reduce the expression of the phenomena to simplicity and 
order, before it is possible to make any progress in framing an 
abatractJTe theory. 

7. NatMre of the Science of Energetiea. 

Enbbot, or the capacity to effect changes, is the common 
characteristic of the various states of matter to which the 
several branches of physics relate ; if, then, there be general 
laws respecting energy, such laws must be applicable, mutatia 
muUmdis, to every branch of physics, and must express a body 
of principles as to physical phenomena in general. 

In a paper read to the Philosophical Society of Glasgow on 
the 5th of January 1853, a first attempt was made to investi- 
gate such principles, by defining acbtal energy and poteniial 
energy, and by demonstrating a general law of the mutual 
transformations of those kinds of energy, of which one parti- 
cular case is a previously known law of the mechanical action 
of heat in elastic bodies, and another, a subsequently demon- 
strated law which forms the basis of Professor William Thorn- 
eon's theory of thermo-electricity. 

The object of the present paper is, to present in a more sys- 
tematic form, both these and some other principles, forming 
part of a science whose subjects are, material bodies and phy- 
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steal phenomeua in general, aod which it is {voposed to call 

the Science or Energetics. 

6. Defiidtiont of certain Temu. 
The peculiar terms vhioh will be need in treating of the 
Science of Energetics are pniel; abetraot ; tiiat is to say, they 
are not tiie names of any particular object, nor of an; partioa- 
lar phenomena, nor of any particular notions of the mind, bat 
are names <^ rerj eomprehenaire elastet of objects axiA phe- 
&<miena. About such classes it is impossible to think or to 
reason, except by the aid of eramples or of symbols. Gene- 
ral terms are symbols employed for this pnrpose. 

SUBSTANCE. 

The term " sabstanoe " will be applied to all bodies, parts 
of bodies, and systems of bodies. The parts of a sobstance 
may be spoken of as distinct substances, and a system of sub- 
stances related to ea^h other may be spoken of as one com- 
plex substance. Strictly speaking, the term should be " ma- 
terial substance" but it is easily borne in mind, that in this 
essay none but material substances are referred to. 

PROPERTY. 

The term "property " will be restricted to invariable pro- 
perties ; whether such as always belong to all material sub- 
stances, or such aa constitute the inrariable distinctions be- 
tween one kind of substance aud another. 

MASS. 

Mats means " guantitjf of substance.''' Masses of one kind 
of substance may be compared together by ascertaining the 
numbers of equal parts which they contain ; masseB of sub- 
stances of di&rent kinds are compared by means to be after- 
WMds referred to. 

ACCIDENT. 

The term " accident " will be applied to every variable state 
of sabstanoes, whether consisting in a co dition of each part 
of a substance, how smp^U soever, (which may be called ao 
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ohBolute aoeideat), or ia a physical relation between pftrts of 
Bnbstasoes, (which may be called a relative aeddeat). Ac- 
cidents, to be the BQbjeet of scieDtific inqniry, must be capable 
of being measared and expresBed by meana of quantities. 
The quantity, even of an absolate accident, can only be ex- 
prmsed by means of a mentally-conceived relation. 

The whole condition or Btate of a eubstance, so far as it is 
variable, is a compUse accident; the independent (^nantities 
wbioh are at once NMtiMary and ^uj^cienf to expreas'completely 
this complex accident, are independent accidents. To express 
the same complex accident, different systems of independent 
accidents may be employed ; but the number of independent 
accidents in each system will be the same. 

Ewamplet. — The variable thermic condition of an elastic 
fiaid is a complea accident, capable of being completely ex- 
pressed by two independent aecidente, which may be any two 
out of these three quantities — the temperature, the density, 
the preuure — or any two independent functions of these quan- 
tities. 

The condition of strain at a point in an elastic solid, is a 
complex accident, capable of being completely expressed by 
six independent accidents, which may be the three elongations 
of the dimensions, and the three distortions of the faces of a 
molecule originally cubical, or the lengths and directions of 
the axes of the ellipsoidal figure assumed by a molecule origi- 
nally spherical ; or any six independent functions of either of 
those systems of quantities. 

The distinction of accidents into absolute and relative is to 
a certain extent arbitrary ; thus, the figure and dimensions of 
a moleoule may be regarded as absolute accidents, when it is 
oousidered as a whole, or as relative accidents, when it is con- 
sidered as made up of parts. Most kinds of accidents are ne- 
cessarily relative, but some kinds can only be considered as 
relative accidenta when some hypothesis is adopted as to the 
occult condition of the substances which they affect, as when 
heat is ascribed hypothetically to molecular motions ; and such 
Boppositions are excluded from the present inquiry. 

Aecidentfl may be said to be homogeneouM when the quanti- 
ties expressing them are capable of being put together, so that 
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the result of the combinatioQ of the different accidents shall 
be expressed by one quantity. The number of hetorogeQeons 
kinds of accidents ia evidently indefinite. 

EFFORT, OR ACTIVE ACCIDENT. 

The term " effort" will be applied to every cause which 
variea, or tends to vary, an accident. This term, therefore, 
comprehends not merely forcea or prMiures, to which it is 
usually applied, but all causes of variation in the condition of 
substauces. 

Efforts may be homogeneous or heterogeneous. 

Homogeneous efforts are compared by balancing them 
against each other. 

An effort, being a condition of the parts of a substance, or 
a relation between substances, is itself an accident, and may 
be distinguished as an " active acddenV 

With reference to a given limited substance, internal 
efforts are those which consist in actions amongst its parts ; 
external efforta those which consist in actions between the 
given Buhstaace and other substances. 

PASSIVE ACCIDENT. 

The condition which an effort tends to vary may be called 
a "paamve acddent" and when the word " accident" is not 
otherwise qualified, "passive accident" may be understood. 

RADICAL ACCIDENT. 

If there be a quantity such that it expresses at once the 
magnitude of the passive accident caused by a given effort, 
and the magnitude of the active accident or effort itself, let 
the condition denoted by that quantity be called a " radical 
accident." 

[The velocity of a given mass is an example of a radical 
accident, for it is itself a passive accident, and also the mea- 
sure of the kind of effort called accelerative force, which act- 
ing for unity of time, is capable of producing that passive 
accident.] 

[The strength of an electric current is also a radical acci- 
dent.] 

■ DiqitlzscbyGOOqlC 
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EFFORT AS A MEASURE OF MASS. 

Masses, whether homogeneous or heterogeneous, may be 
compared by means of the efforts required to produce in them 
variations of some particular accident. The accident conven- 
tionally employed for this purpose is velocity. 

WORK. 

" Work" is the vanatiou of an accident by an effort, and is 
a term comprehending all phenomena in vhich physical 
change takes place. Quantity of work is measured by the 
product of the variation of the passive accident by the magni- 
tude of the effort, when this is constant ; or by the integral 
of the effort with respect to the passive accident, when the 
effort is variable. 

Let iT denote a passive accident, 

X an effort tending to vary it. 

W the work performed in increasing^ from ir^ to jc^, then, 

fW=/'*' Xttr, and 
(1.) < Jx^ 

I W = X (a;, - «o) if X is constant. 
Work is represented geometrically by the area of a curve, 
whereof the abscissa represents the passive accident, and the 
ordinate, the effort. 



ENERGY, ACTUAL AND POTENTIAL. 

The term " energy" comprehends every state of a substance 
which constitutes a capacity for performing work. Qaantitiea 
of energy are measured by the quantities of work which they 
constitute the means of performing. 

" Actual energy" comprehends those kinds of capacity for 
performing work which consist in particular states of each 
part of a substance, how small soever; that is, in an abaolute 
accident, such as heat, light, electric current, vis-viva. Actual 
energy is essentially positive. 

"Potential energy" comprehends those kinds of capacity 
for performing work which consist in relations between sob- 
stances, or parts of substances ; that is, in relative accidents. 
T(^ constitute potential energy there must he & passive acci- 
dent capable of variation, and an effort tending to produce 

KEW SERIES.— TOI.. 11. »0. I.— JULT 1855. 4.(.>(.>q[c 
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Buch variation ; the integral of this effort, with respect to the 
possible variation of the passive accident, is potential energy, 
which differs in work from this — that in work the change has 
been effected, which, in potential energy, is capable of being 
effected. 

Let X denote an accident, x^ its actual value ; X, an effort 
tending to vary it ; x^, the value to which the effort tends to 
bring the accident ; then 

7" Xtir=U, denotes potential energy, 
a:, 

Examples of potential energy are, the chemical affinity of 
nncombined elements ; the energy of gravitation, of mag- 
netism, of electrical attraction and repulsion, of electromotive 
force, of that part of elasticity which arises IVom actions be- 
tween the parts of a body, and generally, of all mutual actions 
of bodies, and parts of bodies. 

Potential energy may be positive or negative, according as 
the effort in question is of the same sign with the variation of 
the passive accident, or of the opposite sign ; that is, accord- 
ing as X is of the same sign with dx, or of the opposite sign. 

It is to be observed, that the states of substances compre- 
hended under the term actual energy, may possess the cha- 
racteristics of potential energy also ; that is to say, may be 
accompanied by a tendency or effort to vary relative acci- 
dents ; aa heat, in an elastic fluid, is accompanied by a ten- 
dency to expand ; that is, an effort to increase the volume of 
the receptacle containing the fluid. 

The states to which the term, potential energy, is specially 
applied, are those which are solely due to mutual actions. 

To put a substance into a state of energy, or to increase its 
energy, is obviously a kind of work. 



9. First Axiom. 
ALL KIKDS OF WORK. ASD ENERGY ARE HOHOOENEOUS. 
This axiom means, that an^ kind of energy may be made 
the meant of performing any kind of work. It is a fact ar- 
rived at by induction from experiment and observation, add 
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its establisltment is more especiail; due to the experimeatB of 
Mr Joule. 

This axiom leads, in mftu; respects, to the same conse- 
quences with the hypothesis that all those kinds of energy 
which are not sensiblj the results of motion and motive force 
are the results of occult modifications of motion and motive 
force. 

But the axiom differs from the hypothesis in this, that the 
axiom is simply the generalized allegation of the facts proved 
by experience, while the hypothesis involves conjectures as to 
objects and phenomena which never can be subjected to ob- 
servation. 

It is the truth of this axiom which renders a science of 
energetics possible. 

The efforts and passive accidents to which the branches of 
physics relate are varied and heterogeneous ; but they are all 
connected with energy, a uniform species of quantity, which 
pervades every branch of physics, 

This axiom is also equivalent to saying, that energy it 
transformable and transferable (an allegation which, in the 
previous paper referred to, was included in the definition of 
energy) ; for, to transform energy, means to employ energy 
depending on accidents of one kind, in putting a substance 
into a state of energy depending on accidents of another kind ; 
and to transfer energy, means to employ the energy of one 
substance in putting another substance into a state of energy, 
both of which are kinds of work, and may, according to the 
axiom, be performed by means of any kind of energy. 

10. Second Axiom. 

THE TOTAL EKEBOY OF A SUBSTANCE CA»IfOT BE ALTERBD 

BY THE UDTdAL ACTI0M8 OF ITS PARTS. 

Of the truth of this axiom there can be no doubt ; but some 
difference of opinion may exist as to the evidence on which it 
rests. There is ample experimental evidence from which it 
might be proved ; but independently of such evidence, there 
is the argument, that the law expressed by this axiom is es- 
sential to the stability of the universe, such as it exists. 

Tiie special application of this law to mechanics is expressed 
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in two ways, which are virtually equivalent to each other ; the 
principle of vis-viva, and that of the equality of action and 
reaction. The latter principle is demonstrated by Newton, 
from considerations connected with the stability of the uni- 
Terse (Principia, Scholium to the Laws of Motion) ; for he 
ehows, that but for the equality of action and reaction, the 
earth, with a continually accelerated velocity, would fly away 
through infinite space- 
It follows, from the Second Axiom, that all work coneista 
in the transfer and transformation of energy alone; for 
otherwise the total amount of energy would be altered. Also, 
that the energy of a substance can be varied by external 
efforts alone. 

11. External Potential Sqttilibrium. 

The entire condition of a substance, so far as it is variable, 
as esplained in article 8th, under the head of accident, is a 
complex accident, which may be expressed in various ways by 
means of different systems of quantities denoting independent 
accidents ; but the number of independent accidents in each 
system must be the same. 

The quantity of work required to produce any change in 
tlie condition of the substance, that is to say, the potential 
energy received by it from without, during that change, may 
in like manner be expressed in different ways by the sums of 
different systems of integrals of external efforts, each integrated 
with respect to the independent accident which it tends to 
augment ; but the number of integrals in each system, and 
the number of efforts, like the number of independent acci- 
dents, must be the same ; and so also must the sums of the 
integrals, each sum representing the same quantity of work 
in a different way. 

The different systems of efforts which correspond to differ- 
ent systems of independent accidents, each expressing the 
same complex accident, may he called eqidvalent systems of 
efforts ; and the finding of a system of efforts equivalent to 
another may be called conversion of efforts.* 

* The coQTersion of efforts in Phyeica, it connected with the theory of lin- 
ear tnuwformalloDB in Algebra. 
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When the law of variation of potential energy, by a change 
of condition of a substance, is known, the syatem of external 
efforts corresponding to any system of independent accidents 
is found by means of this principle : 

Each effort is equal to the rate of variation of the poten- 
tial energy, with respect to the independent accident tvMeh 
that effort tends to vary ; or symbolically, 

w ^=£ 

External Potential IkiuiLiBRiUM 0/ a eu&afonce takes 
place, when the external effort to vary each of the independ- 
ent accidents is null; that is to say, when the rate of varia- 
tion of the potential energy of the substance with the varia- 
tion of each independent accident is null. 

For a given substance, there are as many conditions of 
equilibrium, of the form 

(^■) %-"' 

as there are independent accidents in the expression of its 
condition. 

The special application of this law to motion and motive 
force constitutes the principle of virttuil velocities, &om which 
the whole science of statics is deducible. 

12. Internal Potential EgtttUbriutn. 

The internal potential eqailibrium of a substance cousists 
in the equilibrium of each of its parts, considered separately ; 
that is to say, in the nullity of the rate of variation of the 
potential energy of each part with respect to each of the in- 
dependent accidents on which the condition of such part de- 
pends. 

Examples of particular cases of this principle are, the laws 
of the equilibrium of elastic solids, and of the distribution of 
statical electricity. 

13. Third Axiom. 
THE EFFORT TO PERFORM WORK OF A GIVEN KIND, CAUSED 

BY A GIVEN ftUANTITT OF ACTUAL ENERGY, IS THE SUM OF 

THE EFFORTS CAUSED BY THE PARTS OF TMAT ttUANTITY. 

A law equivalent to this axiom, under the name o^ Aa , 
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" General Law of the Tbansfoemation of Energy," 
fonned the principil subject of the previous paper already re- 
ferred to. 

This axiom &ppeara to be a consequence of the defiDitioa 
of actual energy, as a capacity for performing work possessed 
by each part of a Bubstance independently of its relations to 
other parts, rather than an independent proposition. 

Its applicability to natural phenomena arises from the fact, 
that there are states of substances corresponding to the defi- 
nition of actual energy. 

The mode of applying this third axiom is as follows : — 

Let a homogeneous substance possess a quantity Q, of a par- 
ticular kind of actual energy, uniformly distributed) and let 
it be required to determine the amount of the effort arising 
from the actual energy, which tends to perform a particular 
kind of work W, by the variation of a particular passive acci- 
dent X. 

The total effort to perform this kind of work is represented 
by the rate of its ioorease relatively to the passive accident. 
Tin-, — 

diB 
Divide the quantity of actual energy Q into an indefinite num- 
ber of indefinitely small parts dQ ; the portion of the effort X 
due to each of those parts will be 

and adding these partial efforts together, the effort caused b; 
the whole quantity of actual energy will be 

If this be equal to the effective effort X, then that effort is 
simply proportional to, and wholly caused by, the actual energy 
Q. This is the ease of the pressure of a perfect gas, and the 
centrifugal force of a moving body. 

If the effort caused by the actual energy differs from the 
efiectire effort, their difference represents, when the former ia 
the less, an additional effort Coooir 
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(5.) ADd ffhea the former is the greater, a counter-effort 

doe to BOme other cause or causes. 

14. Sate of Transformation ; Mttamorpkic Function. 
The effort to augment a given .accident x, caused by actual 
energy of a given kind Q, may also be called the " Rate of 
Transformation "" of the given kind of actual energy with in- 
crease of the given accident ; for the limit of the amount of 
actual energy which disappears in performing work by an in- 
definitely Bm&Il augmentation da:, of the accident, is 

(6.) 

The last form of the above expression is obviously appli- 
cable when the work W is the result of the variation of any 
Dumber of independent accidents, each by the corresponding 
effort. For example, let x, y, z, &c., be any number of in- 
dependent accidents, and X, Y, Z, &&, the efforts to augment 
tbem ; so that 

dW = Xtia; + Ydy + Ztfo + &c. 

Then 

(7.) ,ffl = Q{^ + ^^y + ^i + to, } 

= Q i2 -j^ as before. 

The function of actual energy, efforts, and passive accidents 
denoted by 

(s.) f = /«^ = -. 

whose variation, multiplied by the actual energy, gives the 
amount of actual energy transfonned in performing the work 
dW, may be called the "Metamorphio Function" of the 
kind of actual energy Q relatively to the kind of work "W. 
When this metamorphic function is known for a given ho- 
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mogeneoQB sabstance, the qaantitj H of axbaal energy of 
the kind Q traasformed to the kind of vork W, duriBg a ^ren 
operation, ia found bj taking the integral 

(9.) Ti=f<idr. 

The transformatioD of actual energy into work by the varia- 
tioD of paaaire accidents is a reversible operaHon; that is to 
say, if the passive accidents be made' to vary to an equal ex- 
tent in an opposite direction, potential energy vill be exerted 
upon the subBtance, and trauBformed into actual energy : a 
case represented by the expression (9.) becoming negative. 

The metamorphic function of heat relatively to expansive 
power, was first employed in a paper on the Economy of Heat 
in Expansive Machines, read to the Royal Society of Edinburgh 
in April 1851 (Trans. Roy. Soc. Edin., vol. xxi.) 

The metamorphic fonction of heat relatively to electricity 
was employed by Professor William Thomson, in a paper on 
Thermo-Electricity, read to the Royal Society of Edinburgh in 
May 1854 (Trans. Roy. Soc. Bdin., vol. xxi.), and was the 
means of anticipating some most remarkable laws, afterwards 
confirmed by experiment. 

15, EqiiiVibriitm of Actwil Energy ; Xetabatie Function. 

It is known by experiment, that a state of actual energy is 
directly transferable ; that is to say, the actual energy of a 
particular kind (such as heat), in one substance, may be 
diminished, the sole work performed being an equal augmenta- 
tion of the same kind of actual energy in another substance. 

Eqmlibrium of actual energy of a partictdar kind Q be- 
tween substances A and B, takes place, when the tendency of 
A to transfer this kind of energy to B is equal to the tendency 
of B to transfer the same kind of energy to A. 

Laws respecting the equilibrium of particular kinds of 
actual energy have been ascertained by experiment, and in 
some cases anticipated by means of mechanical hypotheses, 
according to which, all actual energy consists in the vis-viva 
of motion. 

The following law will now be proved, respecting the equili- 
brium of actual energy of all possible kinds. GooqIc 
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Theorem. — If equilibeium of actual energy of a 

GIVEN KIND TAKE PLACE BETWEEN A GIVEN FAIR OF SUB- 
STANCES, POSSESSING RESPECTIVELY OUANTITIES OF ACTUAL 
ENERGY OF THAT KIND IN A GIVEN RATIO, THEN THAT EGUILI- 
BBIUM WILL SUBSIST FOR EVERY PAIR OP QUANTITIES OF 
ACTUAL ENERGY BEARING TO EACH OTHER THE HAMB RATIO. 

DemonetraHon. — The tendency of one substance to transfer 
actual energy of the kind Q to another, must depend on some 
sort of effort, whose nature and laws may be knowo or un- 
known. Let Y^ be this effort for the substance A, Yb, the 
corresponding effort for the substance B. Then a condition 
of equilibrium of actual energy is 

(10.) • Y^ = Yb. 

The effort Y may or may not be proportionate to the actual 
energy Q, multiplied by a qnsstity independent of Q. 

Caee first. — If it is so proportional, let 

K being independent of Q ; then the condition of equilibrium 
becomes 

§._K. 

a ratio independent of the absolute amounts of actual energy. 
Case Second. — If the effort Y is not simply proportional to 
the actual energy Q, the portion of it caused by that actual 
energy, according to the principle of article 13, deduced from 
the third axiom, is, for each substance, 

and a second condition of equilibrium of actual energy is fur- 
nished by the equation 

In order that this condition may be fulfilled simultaneously 
with the condition (10.) it is necessary that 
dQ* _ dq^ 

D„l,:.cbyCjOC>^[C 
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that is to say, that the ratio of the quantities of actual energy 
in the tvo substances should be independent of those quanti- 
ties themselyes ; a condition expressed, as before by 

<"■) 1=1: 

Q. E. D. 

This ratio is a quantity to be ascertained by experiment, 
and may be called the ratio of the specific actual eneroies 
of the substances A and B, for the kind of energy under con- 
sideration. 

The function 

whose identity for the two substances expresses the condition 
of equilibrium of the actual energy Q between them, may be 
called the " metabatic function" for that kind of energy. 

In the science of thermo-dynamics, the metabatic function 
is abtolute temperature; and the factor K is real specific 
heat. The theorem stated above, when applied to heat, 
amounts to this : that the real epecijic heat of a substance a 
independent of its temperature. 

16. Use of the Metabatus Function : — Tr(mtfi>rmation of Energy in 
an aggregate. 
From the mutual proportionality of the actual energy Q, 
and the metabatic function i, it follows that the operations 

are equivalent ; and that the latter may be substituted for the 
former in all the equations expressing the laws of the trans- 
formation of energy. We have therefore 

(13.) QdQ=*W='dirf^ 

for the effort to transform actual energy of the kind Q into 
work of the kind W, when expressed in terms of the metabatic 
function; and 

(14.) <IB=>d^ , 

for the limit of the indefinitely small transformatitmimidmj^d 
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by an indefinitely small variation of tlie accidents on which 
the kind of work W depends. 

There is also a form of metamorphic function. 

Baited for employment along with the metabatic function, in 
order to find, by the integration 

(16.) U^fidf 

the quantity of actual energy of a given kind Q transformed 
to the kind of work W during any finite variation of accidents. 

The advantage of the above expressions is, that they are 
applicable, not merely to a homogeneous substance, but to 
any heterogeneous substance or aggregate, which is internally 
in a state of equilibrium of actual and potential energy ; for 
throughout all the parts of an aggregate in that condition, 
the metabatic function i is the same, and each of the efforts 
X, &c., ie the same, and consequently the metamorphic func- 
tion f is the same. 

" CamoVs function" in thermo-dynamics is proportional to 
the reciprocal of the metabatic function of heat. 

17. E^iency of Engines. 

An engine is a contrivaDce fortransforming energy by means 
of the periodical repetition of a cycle of variations of the ac- 
cidents of a substance. 

The eficiencg of an engine is the proportion which the 
energy permanently transformed to a useful form by it bears 
to the whole energy communicated to the working substance. 

In a perfect engine the cycle of variations is this : — 

I. The metabatic function is iucreased, say from 6^ to l^. 

II. The metamorphic function is increased by the amount 
A ^. 

III. The metabatic function is diminished from 6^ back 
toJfl. 

IV. The metamorphic function is diminished by the amount 
A <p. 

During the second operation, the energy received by the 
working substance, and transformed from the actual to the 
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poteotial fonn is S^ a <j>. During the fourth operation energy' 
is transformed bock, to the amount j^ A (p. So that the energ; 
permanently transformed during ^ach cycle is (6^ — J,) A ^ ; and 
the efficiency of the engine ^-- — s. 

18. Diffusion of Aetwd Energt/ ; Irrevertibte or Frietional 
Operations. 

There is a tendency in every suhgtance or system of sub- 
stances, to the equable Mffuaion of actual energy ; that is to 
say, to its transfer between the parts of the substance or sys- 
tem, until the value of the melabatic function becomes uni- 
form. 

This process is not directly reveraible ; that is to say, there 
is no such operation as a direct concentration of actual energy 
through a tendency of the metabatic function to become un- 
equal in different parts of a substance or system. 

Henco arises the impossibility of using the energy re-con- 
verted to the actual form at the lower limit of the metabatic 
function in an engine. 

There is an analogy in respect of this property of irreuersi- 
bility, between the diffusion of one kind of actual energy, and 
certain irreversible transformations of one kind of actual 
energy to another, called by Professor William Thomson, 
" Frietional phenomena," viz., the production of heat by 
rubbing and agitation, and by electric currents in a homo- 
geneous substance at a uniform temperature. 

In fact, a conjecture may be hazarded, that immediate dif- 
fusion of the actual energy produced in frietional phenomena, 
is the circumstance which renders tbem irreversible ; for, 
suppose a small part of a substance to have its actual energy 
increased by the exertion of some kind of work upon it ; then, 
if the increase of actual energy so produced be immediately 
diffused amongst other parts, so as to restore the uniformity 
of the metabatic function, the whole process will be irreversible. 
This speculation, however, is, for the present, partly hypothe- 
tical ; and, therefore does not, strictly speaking, form part of 
the science of energetics. 

DiqitlzscbyGOOqlC 
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1 9, MeatumnefU of Time. 

The general relations between energy and time mast form 
an important branch of the science of energetics ; bnt for the 
present, all that I am prepared to state on this snbject is the 

following DEFINITION OF EQUAL TIMES : — 

Eqttal timee are the times in which equal quantities of the 
tame kind of work are performed fry equal atid similar ««6- 
stances, under wholly similar circumstances. 

20. Conduding Remarks. 

It is to be obserred, that the preceding articles are not the 
results of a new and hitherto untried speculation, but are the 
generalized expression of a method of reasoning which has 
already been applied with saccess to special branches of 
physics. 

In this brief essay, it has not been attempted to do more 
than to give an outline of some of the more obvious principles 
of the science of energetics, or the abstract theory of physical 
phenomena in general ; a science to which the maxim, true of 
all science, is specially applicable — that its subjects are bound- 
less, and that they never can, by human labours, be exhausted, 
nor the science brought to perfection. 



On the Chemical Composition of Mineral Charcoal By 
Tho3. H. Rownet, Ph.D., F.C.S., Assistant in the College 
Laboratory, Glasgow. 

Although coal and its allied minerals have formed the sub- 
ject of much careful investigation, but little attention has been 
paid to the soft fibrous matter which occurs in it in thin layers, 
and has been commonly described under the name of mineral 
charcoal. Indeed, with the exception of a few cursory notices 
of the existence of such a substance, little was known regard- 
ing it until the pnblication of Professor Harkness's paper in 
the January number of this Journal. The absence of all in- 
formation as to its chemical constitution induced me to under- 
take a few analyses of such specimens as were easily obtained, 

Gooi^lc 
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and those I have hitherto examined have been from the Scotch 
coal-fields ; but it ia my intention when opportunity offers to 
extend the inquiry to that obtained from other districts. Be- 
fore entering upon the details of my own experiments, I may 
mention in a few words the principal facts I have been able to 
find in the works of previous observers. 

Professor Bischoff in his Chemical and Physical Geology de- 
scribes it under the name of fibrous anthracite, and states 
that " it accompanies all the true coal of the older formations 
in beds of from ^ to ^ an inch in thickness ; it shows under 
the microscope the well preserved structure of the araucarias- 
Besides these, calamites occur in the state of fibrous anthra- 
dte, but the other stems very rarely." Mr Queckett, in his 
paper on the Torbanehill Mineral, read before the Microscopical 
Society, and published in their Transactions, also mentions this 
substance in the following terms : — " Many blocks of coal have 
a fine dull black powder on two of their outer surfaces, which 
will make the fingers very black ; this I call the charcoal 
layer, and in it will be found fragments of woody tissue of cells 
and even of vessels. My investigations lead me to believe that 
this layer is derived from plants which existed at the same 
time as the coal-wood, but were not capable of being converted 
into true coal, but having been subjected to a great heat, their 
remains are left as a species of charcoal." 

Professor Harkness states that be has observed mineral 
charcoal in the coals of the tertiary and oolitic formations, and 
also in the true coal measures, and that in the latter there 
exists both a fibrous and granular variety. Both these varie- 
ties I have distinctly rocognised in all the coals I have examin- 
ed, and the latter especially is found sometimes as a light 
powder, at others in the form of a cindery substance, that 
peels oif the coal iu flakes which are readily reduced to pow- 
der. From his microscopical examination of mineral charcoal. 
Professor Harkness is of opinion that the two varieties are de- 
rived from difierent plants^ the granular, which consistsof cellu- 
lar tissue, he refers to the sigillarias ; whilst the fibrous char- 
coal) from the markings upon the walls of the cells, he considers 
to be derived from the calamites or allied plants. 

I shall not attempt at present to enter upon the nature and 
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origin of this substance, mj object in this commanication being 
to show that its chemical constitution is entirely different from 
the coal in which it occurs, and that it is scarcely entitled to 
the name of mineral charcoal. Mineral charcoal is found 
ahundantlj in most coalsi sometimes in the form of layers of 
considerable extent, and sometimes only in small patches. 
It is also found in cannel coal, but not in very great quantity. 
"When ignited in a platinum crucible it bums pretty readilyt 
but it contains rery little volatile matter. The ash left after 
ignition varies considerably even in the same specimen, some 
portions of it being highly ferruginous, and others consisting 
principally of carbonate and sulphate of lime. 

I found it very difficnlt to obtain accurate results by the 
usual method of combustion with chromate of lead, and there- 
ford adopted that of burning it in a stream of oxygen from a 
gas holder, which enabled me also to determine the amount of 
ash in each quantity experimented upon. In obtaining the 
charcoal for analysis care was taken to prevent any coal from 
being mixed with it, and only those portions were taken which 
came away freely from the coal. Before being submitted to 
analysis it was finely powdered and dried at 100° C. 

The charcoal from the undermentioned coals was analysed, 
and the following results obtained, — 



Fibroiu Charcoal from the common hoiuehold eoah of the 
Qiasgow coa1-field», at tued m the laboratory, 

'1386 grammes of substance gave 
'421 5 ... carbonic acid, 

'0416 ... water, and 

■0065 ... ash. 

*1218 grammea of substance gave 
'3706 ... carbonic acid, 

•0370 ... water, and 

■0073 ... a3h. 

III. '4185 grammes of substance gave '0032 grammes 

of nitrogen. 

IV. '6830 grammes of substance lost by gentle ignition 
-0800 grammes. 
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Curbon, . 
Nitrogen, . 


82-99 
3-32 
-75 
fl-78 
6-18 


ji. 
82'»6 
3-37 
■75 
6-93 
5-99 




100-00 


lOOOO 


The voUtOe matter, driven off at a low red heat, wai 

cent. 
Deducting the ash the carbon was equal to 88-68 
hydrogen ... 3-57 



Oranular Charcoal from the Stonelawg coalt. 

1600 grammes of substance gave 
4275 ... carbonic acid 

.,, water, and 

0306 ... ash. 

1670 grammes of substance gave 



'1 



4180 
0340 



carbonic acid, 
water, and 
aah. 



Carbon, 
Hydrogen, 
Nitrogen, 1 
Oxygen, ] 
Ash, 



72-87 
2-29 

5-78 

19-06 



72-61 
2-40 

6-89 

1910 



10000 100-00 

Deducting the ash, the Carbon is eqnal to 69-89 
Hydrogen ... 289 

-4410 grammes of substance gently heated lost '0310 grammes, 
equal to 7'03 percent, of voiatile matter. 

SVtrotu Charcoal from Ayrihirs coal. 
'1162 grammes of substance gare 
'3140 ... carbonic acid, 

■0310 ... water, and 

■0180 ... ash. 

'1385 grammes of substance gare 
'3715 ... carbonic acid, 
-0366 . . , water, and 

■0212 ... ash. 
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t. II. 

73-69 73-16 

296 292 

8-63 



Carbon, 

HjArogen, 

Nitrogen, j . - 

Oxygen, ) ^ "^ 

Ash, lS-48 15-30 



10000 10000 

Deduoting the uh the Carbon is equal to 66*78 
Hydrogen — 8-48 

■6315 grftminea of substance gentiy heated lost -0775 grannnes, 
equal to 14-68 per cent, of volatile matter. 

An analysie of the coftl from vhich this charcoal waa ob- 
tained yielded the following resulta : — 

Carbon, . . 76-08 





Hydrogen, . . 5-31 
Nitrogen, . 2-09 
Salphar, . 1-23 
Oxygen, . 13-33 
Ash, . . 1-96 




lOOOO 




Cok«, , 69-77 








100-00 




ibrm CharoMl/rom Ih, Elgin jplint oxiJ, 


Fif^Ure. 


I. 


■1910 grammes of substance gare 
■6225 ... carbonic acid. 




-0476 ... water, and 






•0360 ..- aah. 




IL 


•1990 grammes of substance gave 
■6460 ... carbonic acid. 




-0490 ... water, and 




I -0800 - ash. 




Cwbon, 74-60 74-83 




Hjdrogmi, 2-76 2-73 




Ash, 14-66 16-07 




100-00 100-00 




Dedn 


oting the ash the Carbon is equal to 
Hydrogen ... 


87-30 
3-23 
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Fibrous Chat 



I. 



"I 



•coal from iht b-feet team Elgitt eoal, F'/ethire. 

1815 gramines of substance gsTS 

6410 •-- carbonic »eid ftnd 

0615 ... water. 

1837 grammes of substance gare 

6460 ■■■ carbonic acid and 

■0660 ... water. 



Carbon, 8129 81-06 

Hydrogen. 3-76 3-93 

Nitrogen, "I 

Oxygen, } 14-95 1501 

Ash, j 

10000 100-00 

The co&b from which these two charcoals were obtained 
had the following compoaitioQ : — 





Splint Co«l. 


6-reet Seam 


CarboD, 


80-63 


80-93 


Hjdr<ig.n 


6-16 


6-21 


Sulphoi, 


'84 


-63 


Nitrogen, 


1-33 


1-67 


Oigcm, 


10-81 


10-91 


Aii. 


1-43 


■76 



100-00 10000 

I was nnabte to determine the ash in the last specimen of 
mineral charcoal in consequence of the great sciatillation 
vhich toot place during the combustion, whereby portions of 
the ash were carried out of the platinnm boat and lost. An&> 
lyses to ascertain the amount of nitrogen were made in four of 
the charcoals, but in one only was any appreciable quantity 
found; in the others merely a trace of this element existed. I 
did not determine the amount of sulphur contained in the mine- 
ral charcoal, as the large quantity of sulphate of lime present 
in the ash would have deprived the determination of all value. 
At first sight there is apparently a considerable difference 
in the composition of these charcoals, but on more minute ex- 
amination it appears that the variable quantity of inorganic 
matter in the several specimens, is the cause of the difference ; 
BO that when it is deducted from the analysis there is nearer ap- 
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proach to a similaritj ia compoaition. Between nuDeral char- 
coal, hoTever, and coal, the difference ia very great, especi- 
allj when we compare it with the coals in which it is found, 
of which I have given a few analyses ; the inorganic matt«r in 
the one being under 2, whilst in the other it varies from 6 to 
nearly 20 per cent. The carbon in most cases is raiher less than 
that found in coal, whilst the hydrogen is little more than 
half ae much ; the nitrogen also, except in one case, has nearly 
disappeared. The principal difference between the mineral 
charcoal and anthracite is in the inorganic matter, as will be 
seen from the following analyses of some anthracites : — 







W«1>b. 


Ctlttm HUl, 




Lwiun, Ia6n 


Carbon, 


90-45 


90-58 


91-23 




89-77 


Hydrogen , 


2-43 


3-60 


2-91 




1-67 


Nitogm, 


1 




■69 




-S6 


Sulphur, 


\ 2-45 


4-10 


2-96 


} 


3-63 


Oxygon, 


J 




1-26 


Ash' 


4-76 


1-72 


l.OS 




4-67 



Deducting the ash, the carbon and the hydrogen in the 
above analyses are equal to 

Fenns^lTuiia. WiiUii. Cftlton Hill. Lamnre. 

C&rbon, 94-88 02-ie 9219 94-07 

Hydrogen, 262 3-6e 2-94 1-76 

F^m the little difference in composition and properties of 
these two substances, the name Fibrous Ajithracite, given to the 
latter by Professor Bischoff, appears more appropriate than that 
of Mineral Charcoal. Professor Harkness is of opinion that the 
two varieties of the charcoal are derived from different plants; 
but the analyses just given do not show any very conspicaons 
difference in their composition, and on examining the ash of 
both Tuieties by the microscope, I have come to the conclu- 
sion that both have been derived from the same plant. 

The ash reqaires to be digested with nitro-hydrochloric 
acid, to free it Irom iron and other impurities ; and afler wash- 
ing it thoroughly, and placing it under the microscope, its 
structure ma; be seen distinctly. The fibrous charcoal con- 
tains three distinct kinds of tissue ; 1st, Rounded cells ; 2d, 
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Oval cells ; and 3d, Long tubes, pointed or rounded at the 
ends ; eometlmes two or more of these tubes may be found 
adhering together. Ail these kinds of tissue are marked with 
dots. The granular charcoal shows similar tabes, but verj 
much broken-up ; portions, however, may be found which ahow 
the same structure as that found in the fibrous variety. 

This examination was made in the laboratory of Dr Ander- 
son, whom I have to thank for the use of his laboratory and 
apparatus. 



REVIEWS AND NOTICES OF BOOKS. 

Life of Thomas Young, M.D., F.R.S., dfc. By Gboeqb Pea- 
cook, DJ)., Dean of Ely. London: 1855. 

MiBcellaneoua WorJc» of the late Thomas Tmmg, M.D., ^c- 
Edited by George Peacock, D.D., and John Leitch. 
3 vols. London : 1865. 

The most effectual tribute to the memory of a scientilic man is, 
in these days, a republication of his scattered writings. It is the 
lot of few to compose massive works which themselves constitute 
a claim to immortality. The discoveries of Natural Philosophy, 
and of the Inductive Sciences genei'ally, are often conveyed in a few 
p^es of printed matter, consigned for facility and carlincas of pub- 
lication to the pages of a periodical or to the Transactions of learned 
societies. The grand discovery by Oersted of Electro -Magnetism 
was announced in a loose tract of a few pt^es ; the work which 
has given to Mr Brown his chief title to the character of the first 
botanist of his age was published as an appendix to the N^arratlve of 
an E:iploring Expedition ; and Mr Adams' Theory of Uranns and 
Neptune first appeared In a volume of the Kautical Almanac. 

No author more urgently required an editor for the conserva- 
tion and due appreciation of his posthumous fame than Dr Tho- 
mas Young. Accustomed to pursue his profoundly original re- 
searches in Physics, Languages, and Archaiology, in the order in 
which circumstances brought them under his notice, or gave a 
handle to their prosecution, he was not scrupulous as to the me- 
dium of their promulgation. A popular lecture, a syllabus, a 
medical treatise, or the pages of a magazine or review, were all in 
turn enriched with the spoils of his overmastering intellect ; and 
finally, when the late editor of the Encychpcedia BrUanniea, Mr 
Macvey Napier, with sagacions foresight, invited him to contribute 
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to that work, Young found in its ample pages a fitting storehouse 
for arranging the treasures of his truly encyclopfedical mind, and 
an opportunity of allajing that thirat for labour which haunted 
him throagboQt life as a passion. 

To collect into one body tlie most important of these widely 
scattered materials was therefore, in the case of Dr Young, a pecu- 
liarly needful preliminary to a due appredatiou of his vast talents, 
and was rendered stiU more necessary by a circumstance to which 
we have not yet adverted, namely, that a vast majority of his 
writings were anonymtnuly published ; and though the incognito 
was never solicitously preserved, it is easy to understand that thifl 
peculiarity, combined with the real difficulty of most of bis invee- 
tigatiouB, prevented him trom gaining a wide notoriety, and even 
rendered it difiieult for his admirers to refer to his writings, or 
even occasionally to be aware of the existence of some of them. 

Dean Peacock, moved by the commendable solicitations of Mrs 
Young, has at length executed his task in a manner which appears 
to us to be both coascientious and satisfacttM-y. The selection of 
Young's Miscellaneous Writings extends to three closely-printed oc- 
tavo volumes, containing no less than 1848 pages, and they embrace 
almosteverything which requires preservation ; whilst the "Life," 
in one volume, is a plain and perspicuous history of his wonderful 
career, including a just and discrimioatiag estimate of the eminent 
position which he is entitled to hold at once in the scientific and 
literary world. This rare combination of talent in two depart- 
ments usually rigorously separated, with the singular felicity of 
being not only a zealous cultivator of, but a prominent discoverer 
in each, places Young in a position apart &om all his contempo- 
' raries. When to this we add that he united the dazzling preco- 
city of boyhood to the maturity of success os a man ; — that hia 
industry throughout his entire life, and his learned appreciation 
of the works of others, must have rendered him. a public benefac- 
tor, wholly independent of the diriner gift of consummate genius ; 
— and that his private life was marked by the wise moderation of 
his wishes, by the harmonious appreciation of the claims of family 
and kindred, and by the unostentatious sincerity of a Christian 
profession, — we have said enough to show that Thoraas Young 
was indeed one of the rarest characters which the annals of Bio- 
graphy offer to eur admiration. 

He was bom at Milverton in Somersetshire, 13th June 1773. 
As we have already hinted, he was nothing short of a prodigy in 
boyhood. That indomitably active spirit must at once show the 
energies which were to be unceasingly exercised throughout the 
entire course of a life long enough for bis feme, though too short 
for the wishes of his fi-iends. His education, first and last, was 
somewhat irregular and desultory. The country schools where he 
obtoined the elements of learning appear to have offered but ordi- 
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lutry adTantagea. Attwojeargof Agehereadwithfluency; between 
fire and ax his powers of memoiy had already become conspicuous 
by the facility with which he recited poetry ; between his tenth 
and fourteenth year he had not only mastered the nsual topics of 
school study, bat acquired tome knowledge of MatfaemKtica from 
the works of Walkinghame and Ewing ; of Optics and Natural 
Philosophy firom Benjamin Martin; and of Chemistry from Priest- 
ley. But more singular than this, he had learnt some smattering of 
Italian and French, and betook himself with seriousness to Orien- 
tal literatore, having in 1766 purchased Montanus's Hebrew Bible 
for five shillings. He had thus already read through Hnxtorfe 
Compendium and Taylor's Tract at the end of Ms Concordauce ; 
and brfore he left Compton school he had snooeeded in getting 
through six chapters of the Hebrev Bible. An ingenious saddler 
at Minehead first put a quadrant into the hands of the &tare phi- 
losopher, who, with no farther assietance than Martin's books, 
proceeded to construct a microscope. 

Young's nncle, Dr Brocklesby, a London physician, in good 
practice and well connected, was his moat efficient patron tu>d ad- 
viser ; and one cannot read without much interest the sensible tet- 
ters addressed by him to " dear Tommy," containing a salutary 
admixture of advice and encouragement. Through him, no doubt, 
the medical profession was su^ested to the mind of Young, and 
was finally embraced after a somewhat desultory course of study 
in London, at Edinburgh, at Gottingen, and at Cambridge. The 
interval between his leaving school and commencing attendance 
upon medical lectures in London at the age of nineteen, was de- 
voted to a r^^orouB course of private study, in which Uie Greek 
language held probably the most conspicuous place. He acquired, 
almost alone, a facility in the use of that langu^e, and a degree 
of accurate scholarship, such as very few solitary students can 
boast of. Insomuch, that in 17&1, when he was nineteen years 
of age, he records in his journal, " several conversations on sub- 
jects of Greek criticism with Porson, Baker, Bumey, and Law- 
rence, which show that he was already prepared to enter the lists 
with those distinguished scholars, and to contend with them on 
not very unequal terms." He also formed an intimate acquiun- 
tance with Burke and Wyndham, who were friends of Dr 
Brocklesby, and the former of whom especially took a warm in- 
terest in the future career of Young, 

The winters of 1792-3 and 1793-4 he spent in London, attend- 
ing the lectures of Baillie and John Hunter, and of the teachers 
at St Bartholemew's Hospital ; and now his first really original 
contribution to science was made. A disquisition on the Adapta- 
tion of the Eye to distinct Vision at different distances was presented 
to the Royal Society in May 1793, of which body he was elected 
a Fellow on the 19th June 1794, six days after he attained his 
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majority. This subject, iotimately cxtnnected at once with his pro- 
ieesioQ and with Optics (nlready one of his fiivourite studies) was 
peculiarly adapted to his taste and genius, and he afterwards re- 
turned to it repeatedly. His theory — that the spontaneouB adjust- 
ment of focus is produced by the muscularity of the lens modify- 
ing its form — after being first claimed by John Hunter as his own, 
was abandoned for a time, even by its author, on the faith of some 
experiments by Sir E. Home ; but Young resumed it in 1800, and 
we have no reason to believe that he ^ain altered his opinion. 

Dr Young spent the following winter (1794-5) at the Uqjver- 
sity of Edinburgh. Of his residence there a tolerably ^11 aceoant 
isgivenbyDr Peacock in the third chapter of his worV; from which, 
on account of its interest to the readers of this Journal, we will 
make some extracts. 

" He arrived at Edinburgh on the 20th October, and eBtkblislied him- 
self in lodging! in St Junee's Square. Uii reputation, which had pre- 
ceded him, and tJw TBriooa letters of introduction with which he was 
fhnished, opened to him the best society of the place. Amongst the 
•tndents were many with whom he had been previouBly acquainted In 
London, when attending the medtoal lectures : Boatock, afterwards a 
physician in London, and a phjsiologiit of some emtnenoe, with whom 
he long maintained a very animated ooTTeBpondenoa ; Baocroft, a man of 
considerable attainments, with whom he lived in habits of great intimaoy : 
he was the son of the author (amongst other worlte) of a treatise entitled 
" Eiperimental ReBcarcbes on the Pbiloaopby of Permanent Colours," 
which Young made the subject of a favourable critique in the Quarterljf ; 
Tnmer, who was an«rnardB a dUtinguished physidan at Liverpool ; 
Oibbes of Bath, and man; others 

" The Edinbnrgb sobool of medicine enjoyed at that time a very 
high eharacter. Gregory, who held the first rank in it, was one of a 
fiunuly siognlarly distinguished in the history of the sciences, which 
has given, dnring the last two centuries, nearly twenty professors to 
our universities. He was a superior cksBical icbolar, and his well- 
known treatise, entitled CoiMptcttu MedSeina Theortticoi, is remark- 
able for the parity and ease of its Lalinity, His opinions on medical 
questions were entitled to coDeideration, as much from his great 
practical experience as from the argomenta with which they were sup- 
ported. Dr Duncan, the Professor of the Institutes of Medicine, is very 
favourably noticed by Yornig. Dr Black, one of the most illustrious of 
the- founders of the science, wag Professor of Chemistry ; and though he 
had at one time been celebrated for his skill ia addressing a class and 
oonduoting his experiments, he was now old and Infirm, and before the 
end of the session his duties were discharged by a deputy — Dr Rotheram. 
Monro, the son of the founder of the Anatomical School in the University, 
the author of a celebrated work on the Bones and the Nerves, was Pro- 
fbssor of Anatomy, an ofBoe which be filled for fort; years, at first con- 
jointly with his father, bat latterly with his son, who still survives him, 
though he has for some years retired from the University. He was gene- 
rally considered as the greatest of the Uonroa, and the last of the great 
physidans who united, like the late Dr Baitlie, a profound knowledge of 
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wutotnj with Aftt of medicine, lie was engaged is inanjr contrOTerrie* 
on anatomical subjeota, fraqnantlj involving olaima to priority of dis- 
ooverj. The Clinical Lectures were given bj Dr Home. The nanea of 
other occutonal lectarerB ere mentioned bj Dr Young, particiilarlj that 
of John Bell, the eminent surgeon, nbose demon Btrations in Aoatomj ap- 
peared to him to be of firit-rate excellence. In writing to his nncle, he 
Baj-8.— 

" ' I believe North and Baler are prejudiced against Edbbnrgh ; with 
regpeot to the Btudj of Fhf lie, it sppeaia to me bejond comparison pre- 
ferable to Oxford or Cambridge, and in other reapecla little inferior. 
For ^atomy, I am very glad that I am done with it, for I abould never 
learn it of Monro. I think bim far inferior aa a lecturer to Baillie. I 
expect moeh irom Gregory's Practice, and (omething from Black and 
the Clinical Lectures : these are given bj Home, who haa *ome merit, 
with somatbing ridiculous in his manner.' 

'' On another ocassion, much lat«r in tbe seaaion, he sajs,— 

" ' I bare not time for many smentific pursuits, besides the tectorea which 
I cloae)/ attend. Some little information on Chemistry I derive from 
back's copious course — hardly anything from MonTO — Himething «on- 
■iderable in the Medical line from Gregory and Duncan.' 

" It is probable that Dr Young, tbougli generally very candid in hia 
judgments, was somewhat prejudiced against Monro, whom he aocnses of 
a disposition to appropriate the discoveries of other authon as hia own." 
—ili/c, p. eO-6S.) . 

It was not tu be supposed that in a single seaBioQ Toung conld 
hare foand time to attend other lectures than those most nearly 
connected with bis pTofesBion ; but his character for Greek scholar- 
ship had preceded Mm, and in Professor Dalzell and Dr Gregory 
he found men able and desirous to appreciate a pre-eminence so un- 
common in Scotland. From Dalzell he received, says our biogra- 
pher, the most flattering attentions during the whole time of his 
residence, wfaidi Young returned by material aid in the editorial 
work of the second volume of the AnaUeta Hellaiiea, with which 
the Professor was then engaged. This assistance was gratelull}' 
and gracefully acknowledged, and Dalzell pronounced a Greek 
epigram by Young, which he printed in that work, to be conceived 
in a true classical spirit. Dr Bobison (Professor of Natural Phi- 
losophy) is not mentioned as amongst his acquaintances ; but it is 
hardly to be doubted (notwithstanding Robison's ill health) that 
he was more or less known to him. Many of Young's writings 
bear strongly the impress of Bobison's sagacious manner of re- 
garding matters of practical science. In Edinburgh he also 
studied Spanish and German, practised on the (lute, and was not 
an unfrequent attender at the theatre. We have not yet men- 
tioned that Young was by parentage and education a Quaker. It 
seems to have been at Edinburgh that he first began to detach 
himself from the usages of that society, and incurred thereby some 
admonitions from his friend Mr Oruickshanks. But though he 
entered into some amusements common to persons of his age, and 
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into general society, we are espressly assured hy bis biographer 
that his morals incurred thereby not the slightest blemish ; — what- 
ever he thought to be right, he resolutely practUed. This, first and 
last, was bia undeviating principle of action. 

We cannot enter upon his residences at &ottingen and Cam- 
bridge, vhich occupied the next four years of his life. His abode 
in Germany ^peara to have been devoted more to general accom- 
plishmenta, to society, and to the acquisition of famUiarity with 
the language and customs of the country, than to profound 
or methodical study. During a journey through the Hartz he 
appears to have made the acquiuntance of Mr (aflemards Sir John) 
Leslie, who was then travelling with Mr Wedgewood. His resi- 
dence at Cambridge (commenced at twenty-three years of age) was 
undertaken solely as a passport to the advantages of London 
medical practice ; and his residence there appears to have been 
almost confined to the stated periods rigorously required for that 
purpose. He arrived far too late, and with too extensive and ma- 
tured a knowledge of science and classical literature, to submit to 
the drudgery of an undergraduate course, and was looked on ac- 
cordingly with something of the Jealousy which his introduction 
by the master to the tutora of his college (Emmanuel) was calcu- 
lated to inspire ; — " I have brought you," be said, " a pupil quali- 
fied to read lectures to his tutors." Accordingly, the information 
which Dean Peacock has been able to glean on a subject naturally 
so interesting to him as Young's residence at Cambridge is not so 
full or so satisfactory as might have been wished. Yet those 
tranquil and most important years of his life (1796-99), divided 
between London and Cambridge, were doubtless spent in close ap- 
plication, probably to the more difficult parts of Mathematics and 
Natural Philosophy, and in them he unquestionably laid the foun- 
dations of that wonderful store of scientific erudition which he 
afterwards displayed, whilst, at the same time, the first ideas of his 
great Optic^ Theory were at that time probably also developing 
themselves in his mind. 

Tonng left Cambridge in 1800, Dr Brocklesby having already 
been some yeflrs dead, and having by his will placed him in a 
position in some measure independent. London be^me henceforth 
his permanent residence, and the career of a physician his stated 
employment. Dean PeacockhasdevotedChapterVIII.of his work 
to Dr Young's character as a physician and medical author. We 
gather that his practice was never large, and at length rather dimi- 
nished than increased. Yet few persons have brought greater 
talents to the exercise of a profession, or have sacrificed more to 
its conventional requirements. For a great many years he pub- 
lished his important literary labours anonymously, with a view to 
meet the popular prejudice against a medical man who devotes any 
large share <^ his attention to non-prolessional pursuits. His. 
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practice is stated by hia biographer to have been straightforward 
and jndidooB, and to have been attended in his hospital coses with 
more than arersge success. It is difficult indeed to believe that, 
if medicine be a science capable of inductive treatment, it shoold 
not have yielded some of its practical secrets to one so successful 
in other, and the most various of human studies, and who united 
to B^iadouB talent such an amazing amount of patient research. 
His treatise on Consumption, and hia Introduction to Medical 
Literature, are his principal professional writings. 

Within a year after Dr Young had settled in London, and be- 
fore he had stdopted the rule of professional self-denial just referred 
to, he was appointed Professor of Natural Philosophy in the Royal 
Institution, then newly founded. He held the situation for but 
two sessions. "By liis own confession," says his biographer, 
" he was not adapted for a popular lecturer. His style was too 
compressed and laconic, and he had not sufficient knowledge of 
the intellectual habits of other men to address himself prominently 
to those points of a subject where their difficultiea were likely to 
occur. If indeed these Lectures were delivered nearly in the form 
in which they are printed, they mqet have been generally uaintcl- 
lif^ble even to well prepared persons, notwithstanding all the 
assistance which models, drawings, luid dii^rams could afford." 
These Lectures were in fact only of use, — in any proportion to the 
labour and skill exhausted in their preparation, — when the; were 
published together with a supplementary volume of important and 
original matter, including a Catalogue of Refarencet to works and 
memoirs in every department of Physics and the Arts, arranged 
with a degree of method and accuracy which has never been 
equalled. The Lectures only have been reprinted in the neat oc> 
tavo edition which appeared some years ago under the superinten- 
dence of Professor Kelland. Their form being the same with that 
of the edition of the Miscellaneous Works which now accompanies 
the Life, the whole forms a valuable compendium of Dr Young's 
writings. Most of the original papers which formed part of the 
second volume of the Lectures, as originally published (some of 
which hod appeared in the Philosophical Transactions), are now 
reprinted by Dr Peacock, but the Catalogue of References remains 
in the state it was left by the author. " Its republication," says 
the Dean, " with the addition of the works and memoirs which 
have appeared during the last half century, wonid confer on in- 
valuable boon upon scientific students." 

We must now briefly refer to tie two great monuments of Dr 
Young's career, his Optical nnd Hieroglyphical discoveries. The 
germs of the former are to be found in three papers connected with 
the Tlieory of Light nnd Colours, communicated to the Jloyal So- 
ciety of London in 180M802, and 1803. These papers, which arc 
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to be fonnd in the Tolumes which we are analyzing, have commonl]' 
been regarded as difficult and obscure, and indeed mnst probablj 
hare appeared so to a stndent of science of those days. Bnt with 
the femilisrity wliieh we hare new acquired with the notion of un- 
dulations, they seem scarcely liable to that charge. The phraseo- 
logy used by Dr Young was in this, as in most other cases 
where he describes physical phenomena, and physical (not mathe- 
matical) reasoning connected with them, unmiataltably correct and 
definite. The very earliest notice of the doctrine of the inter- 
ference of light regarded as the explanation of certiun phenomena 
in Opdcs, was given in N^icholsoo's Journal for 1801. A passage 
from Dr Young's reply to the severe and unjustifiable attack on 
his theory by the Kdinburgh reviewers gives the exact date : — 

"It was inMa; 1801 that 1 diBcovered, by reflecting on the beantifnl 
ezperimenta of Newton, a law which appears tone to account for a greater 
varied of interesting phenomena than any other optical principle that 
haa yet been made known. I ihall endeavour to explain this law by a 
ccmpuiion : Sappoae a nnmber of eqasl waves of water to move upon 
the lorface of a stagnant lake with a certain oonitaot velocity, and to 
enter a narrow channel leading out of the lake ; suppose, then, soother 
similar came to have excited another equal series of waves, which arrive 
at the same channel with the same vel^wity, and at the same tirae, with 
the first. Neither series of waves will dea^y the other, but their effects 
will be combined ; if they enter the channel in such a manner that the 
elevations of one series coincide with those of the other, they must to- 
gether produce a series of greater joint elevations ; but if the elevationa 
of one series are so situated ss to correspond to the depressions of the other, 
they mnst exactly fill np those depreftions, and the surface of the water 
must remain sntooth ; at least J can diseover no alternative, either from 
tbei»y or f>om experiment. Now, I maintain that similar effects take 
place whenever two portions of light are thus mixed ; and this I oall the 
general Uw gf the interference of light." — {Life, p. 112-3.) 

The Theory of Undulations had been not only broached by 
Hu^ens, bot npplied vritb skill and success to the solution of 
many optical problems, Dr Young's first applications of it were 
to the explanation of the phenomena of diirracti<Mi, as observed by 
Grimaldi and Newton, and in other cases devised by himself. Even 
here Dr Hooke hod mode an advance in the same direction, and 
}us explanation of Newton's rings by an hypothesis of waves, 
though long overlooked, is now well known. - Young's researches 
were lud bdbre the world publicly, and in his own name, in 
three papers, mentioned above, which are reprinted in the first 
volume of the Miscellaneous Works. 

'' One of the first and most satisfactory applies tiona," says I>r Pea- 
cock, " which Young made of his Theory, was to the Colours of Striated 
Surfaces ; a class of phenomena which Newton bad left altogether un- 
noticed, and which weie not explicable by any recognised theory of 
light which had previously been proposed. When two or more scratches 
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formiiig concaTe-cylindricftl or other polished surfsoea capable of re- 
fiecting light in iJl directiona* are drawn eztremnly near each other, 
the light Issuing iu all directions from a Inminona source maj be re- 
flected from points in those surfaces in directions so nearlj coincident 
as to meet and interfere at the eye, after describing paths which differ 
in length hj one half or b; a irhola of the undulation which is appro- 
priate to the coloured light, if homogeneous, or to some one of its con- 
stituents if white ligbt be employed. The appropriate colour in one 
case will bo destroyed by interference, and corroborated in the other ; 
and if we take into aocount a series of snoh points on each surfaoe in 
lines very near to each other, the combined effect of such interferences 
will become sensible to the eye, and lead to the production of colour, or 
to a flash of darkness or light." 

It is quite impossible in this brief analysis to give any idea of 
the masterly and comprehensive manner in which Dr Young ap- 
plied, in these early memoirs, the ferljle principles of his admirable 
theory. The results are there stated by him in lucid and precise 
language. Yet the reception of them was not flattering. With 
the exception of a violent attack in the Edinburgh Review, written, 
as ia well known, by Lord Brougham, tfaey ezdted scarcely the 
smallest notice, and if they made a single convert (in this country), 
they did not at least raise up an advocate. The greatest theory 
of the day fell to the ground without one echo. The resumd of 
the subject in Young's " Lectures" did not excite more notice, 
which is hardly surprising, as the nature of that work scarcely 
admitted of the needful explanatory detail. Some important 
things could be found only hinted at in the Plates to that work, 
or in the Explanation of those Plates. Yet Young never for a 
moment swerved from his own conviction, or let slip an oppor- 
tunity of supporting his views by the results of new experiments ; 
although it may be admitted that he was more remarkable for 
the ability with which he interpreted the experiments of others, 
than for devising new ones of his own ; a peculiarity which some- 
times arises from intenseness of conviction in a highly logical 
mind superseding the desire for multiplicity of evidence. 

The first extraneous impulse which his theory received was from 
the hand of a foreigner. Fresnel, a youog French engineer, at least 
a dozen years after Young had first published them, fell indepen- 
dently on some of his experiments and conclusions, along with 
others of his own. It is perfectly certain that Fresnel knew nothing 
of what Young had done, a circumstance in the relations of science 
of the two countries hardly uncommon now, certainly not surprising 

* We have been in Hie babitof rather conaidering the action of tbe acratches 
aa ntgativt, or as being iDterrnptioiu in the coctinuity of a smootb and re- 
flecUve Barface, while the untouched inlereiitiu.! portjona of the plate act aa 
oeutrea of undulatioD of the Inroiniferous itnpreaeions which interfcra in tlie 
manner stated by i>r Peacocli. The furro»a in steel or a motber^of-pearl 
plate In fact perform the aame part for reflected light aa tbe opaque wires 
or threada of Fraunhofer's grntinga do whea the light ia tranamitted. r , 
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then, when the two nations were engaged in a hot and prolonged 
wttr, and when the English language and literature was Teiylittle 
known or appreciated in France. Fortnnatelj for Freenel he had 
for a friend and counsellor perhaps the only man in Paris who 
could have set him right in this matter. Arago was well ac- 
quainted with Young's work and his Theory, and had apparently 
espoused the latter warmly. The two friends had the opportunity 
soon after (in 1816) of visiting Young in England, and that 
meeting had no doubt an important influence in stimulating the 
progreas of the TJndulatory Theory, which was destined still for 
many years to he left exclusively in the hands of those friendly 
rivals. The wonderfiil phenomena of the Double Refraction and 
Polarization of Light, wluch had already for years occupied Young, 
with reference to their possible explanation upon hie theory, now 
almost absorbed the attention of philosophical opticians. Yonng 
had previously advanced one step beyond Huygens in represent- 
ing the former, and had moreover deduced in some important cases 
the colours produced by crystals in polarized light from the gene- 
ral principle of interference. Bnt the key to all these complica- 
tions had not yet been thought of. How light could be a motion 
in a mediom, and yet two motions or rays could be propagated at 
once in the very same molecules, but with different velocities, was 
the question. The idea of tranaverse vibraiioTi, or waves like 
those on the surface of a lake, or tremors like those of a vibrat- 
ing cord, whose rapidity might vary with the plane in which the 
cord was set to vibrate, was the idea which separately struck 
Yonng and Fresnel. In the first volume of the Mitedlaneotu 
Worla before us, are several important and hitherto unpublished 
letters, illustrating this interesting crisis of discovery, particularly 
that from Young to Arago, dated 12th January 1817| which con- 
tains the following most interesting passage; — 

" I have been reflecting upon the ponibilit; of giving an imperfect 
expUnation of the affection of light which constitutes polarisation, with- 
out departing from the genuine doctrine of nndnlatioii. It is a principle 
in this tbeoiy that ftU nndulations are simply propagated thraugh homo- 
geneous mejinms in eoneentric spherical surfaces like the undulations of 
soond, consisting simply in the direct and letrognde motions of the 
particles in the direction of the radios, with their concomitant conden- 
sation and Tsrefluitiotis. And yet it is passible to explain in this theory 
a transverse vibration propagated also in the direction of ladins, and 
with eqnol velocity, the motions of the particles being in a certain con- 
stant direction with respect to that ndius, and this U a poJoKeotioft." 
~{Mucell. fforit, i., 383.) 

la tlie some year, 1817, Young wrote his very original, but 
often obscure article Chromatics, for the Encydo^aedia Britantuca, 
in which he enlarges his explanation of this and other points in 
Optics. Fresnel, in the mean time, encouraged in his reaearcbef 
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by the support of Arago, and the friendly confidence of Young, 
appears to hare arrived independently at & nearly similar conclu- 
Bion as to the natnre of polarized light ; though, withheld by the 
difRcoIty of cleariy imagining and expressing the mechanical 
conditions of a transverse vibration, he wanted confidence to pub- 
lish it. His otm account of it is as follows : — " Mr Young, more 
bold in his conjectures, and less confiding in the views of georae* 
ters, published it before me, though, perhaps, he thought it after 
me." From this time Young and Fresnel lived in the most 
friendly relations to one another, and in their correspondence, a 
great part of which is preserved in these volumes, fireely canvassed 
their respective views, and the claims of each to the establishment 
of this great physical theory. In Fresnel's letters we observe 
some signs of irritability, arising from his fatal disease. In 
Young's, some inevitable shadows of regret, that a theory which 
he had for so many of the best years of his life maintfuned against 
all the world, and which bad been consigned to such undeserved 
neglect, especially by his own countrymen, should at length lise 
into notice munly through the ability of his disciple and succes- 
sor. Fresnel's Memoirs received one of the highest distinctions 
which the Royal Society of London can confer — the Bumford 
medal — in 1827; whilst Young, who had communicated, almost 
30 years before, to the same Society the discoveries which formed 
the basis of future progress, never received any considerable testi- 
mony of the intelligent approval of his countrymen. Like Fresnel, 
however, better understood abroad than by bis associates, he was 
elected one of the eight foreign members of the Institute, the 
highest distinction to which a scientific man can aspire. But all 
these distinctions and friendly rivalries were soon to have an end. 
Fresnel died almost as soon as he had received the testimonials 
of British sympathy ; and Young, though at that time apparently 
in good health, survived him only two years. 

One reason why to Fresnel was in some degree left the un- 
divided credit of pursuing into their farther consequences the 
beautiful mechanical principles imagined by Young was, that the 
latter had his attention diverted about that time to another and 
very different, bat not less laborious investigation. This was the 
interpretation of Egyptian hieroglyphics. 

We have seen, that in early life Young cultivated with minute 
labour the study of Greek, and had acquired a command of that 
difficult language excessively rare even amongst those who have 
enjoyed opportunities which in his case were wholly wanting ; — 
that he had a decided turn for Oriental literature ; — and that the 
exhaustive and analytic turn of his mind secured his attention to 
the general theory of language. His exquisite penmanship, and 
appredationof form, also contributed to enable him to compare with 
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facility written characters, and to hit upon casea of essential identity 
amongst them. The principal charge of editing Young's hierogly* 
pbical writings has been given to Mr John Leit«h ; and in the third 
volume of the Miseellaneoug Works we find republished his prin- 
cipal detached vrritings (mostly anonymous) on philological sub- 
jects ; together with a large correspondence with some of the moat 
distingniahed scholars of the day, tending to establish Young's 
priority as to the moat essential steps in the process of hierogly- 
phical interpretation. This was the more necessary from the 
anxiety with which the claims of our countryman to this notable 
discorery have been contested byBunsen and Arago, in favour of 
Champollion, whose conduct throi^hout seems so clearly proved 
by the evidence here adduced to have been disingenuous, that a 
distinct vindication of Dr Young was peculiarly necessary. Young 
himself was more alive to his own pretensions, and the injustice 
and partiality with which they had been received, than in the case 
of any other of his discoveries. His anxiety on this subject at 
last induced him to abandon the anonymous method of publica- 
tion, which he had so long and so uniformly adopted out of regard 
to the supposed requirements of his jN^ifession ; and he grounded 
this change of couduet as much on the claims of the British na- 
tion to the glory of the discovery as on his own just rights. As 
witness the following passage from the preface to his " Discoveries 
in HieroglyphJcal Literature," (1823). 

" If, indeed, I bave not faitberto wholly withheld from the public the 
reaolta of my inquiries, it baa not been from the love of authorship only, 
nor trom an impatience of being the lole ponesior of a secret treaaore ; 
hot bec&use I was desiroua of eecuring, at least for my country, what is 
ju«tly oonaidered as a desirable acquiaition to every ooonby, Uie repnta- 
tion of having enlarged the boundariei of human knowledge, and of 
having contributed to extend the dominion of the mind of man overtime, 
and apace, and neglect, and obBcurity. CoTOna in aAcms CEBTmiHiBDa 
won victor* datw, «ed patria ab eo cownari pnmiintialvr. And what- 
ever vanity or enthasiaam there might be in this sentiment, it Haa at 
least aiDcere and unolTected. In the mean time, my Egyptian invcati- 
gationa had been oa laborioua as they bad been persevering; and like 
many other purmita in which I have been engaged, they had been ao 
little enlivened by any fbrtonate coiueidencei, or unexpected facilities, 
that having to adopt a motto for the aignatnrea of acme aaonyinona com- 
mnnieationa, I had choaen the words, fobtdnah ex Auia as appropriate 
to my own hiatory." 

In fact, his numerous articles in the Etuyeiopadia Britanniea 
hod for signatures two letters from the preceding motto, constantly 
varied. 

The reader who has aoquired a just perception of the noble in- 
t^rity and behse of justice by which Young was constantly 
animated, will need little proof beyond his own distinct averments 
(repeated in his articles, and especially in his private correspon- 
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dence), that the priority on all great and fundameDtal points of 
interpretation rested nitb himeelf, and not with Champollion. 
The fairness with which he conetantlj treated that clever rival 
and disin^ntious ally, is evident from the testimoDy he always 
bears to the valae of his researches, and to his own feeling of gra- 
tification, that he himself (Young) should leave the subject of his 
predilection in the hands of a younger man so capable of carrying 
it to perfection. And these expressions are not mere complimen- 
tary phrases put forth in his publications, hut are interwoven with 
the familiar letters in which he at the same time stoutly maintains 
his own literary rights. 

The defence of Dr Young's claims has been taken up, not only 
by Mr Leilch, but by Dean Peacock, who has devoted a very in- 
teresting chapter of the " Life" to a condensed account of this 
memorable discovery, and the controversy which ensued upon it. 

Dr Young's memorable attempt to decipher the inscription of 
the celebrated Rosetta Stone, dates from November 1614. That 
inscription, as is well known, consists of three co-ordinate parta, 
or translations : one in proper Hieroglyphics, one in Ancient Egyp- 
tian, or encktmcU characters (equally undeciphered), and the last 
in Greek. The first and last are incomplete. A most interesting 
accoimt of his process of comparison of these documents was given 
by Young himself (Misotll. Workt, iii. 129, &c). Though far 
£rom exact or complete, it was the foundation of all his subse- 
quent discoveries, which were steadily porsned with a degree of 
labour and method which could only be guessed at, until Dr Pea- 
cock had given us an account {Life, pp. 279, 280) of the manu- 
scripts, which still remain in proof of them. In 1816, Br Young 
printed some letters on the progress of his system of interpretation, 
and in 1818, wrote the very remarkable dissertation, "Egypt," 
which appeared in the Supplement to the Encyclopsedia Britannica 
in the following year. It was only in 1821 that the younger 
Champollion published at Grenoble a work on Egyptian literature, 
which, having been care^Ily suppressed, is now little known, and 
which is equally remarkable for the suppression of what he had 
borrowed from his predecessors, and for the proofs it contains of 
his ignorance or want of appreciation of Dr Young's principles <^ 
interpretation, which he (Champollion) afterwtuds claimed as ex- 
clusively his own. 

Dr Peacock very correctly refers to this suppression of his me- 
moir as an unjustifiable act, when it tended to compromise the 
rights of priori^ of others. He afterwards narrates, as follows, 
Champollioo's farther proceedings : — 

" We have already seen, that, in 1821, Champollion denied altogether 
the existence of aa alphabetic element amongBt the hieroglyphics. But 
in the following year, we find him adopting the whole «f Vomig'* 
principles, and applying them with one modification only. Like him, 



ReinewB and Notices of Books. 161 

he refen to the 'expedient leaorted to in tlie Cbinese langoAge for the 
phonetic ezpresaion of foreign appellatiana ; like him, be regards the 
rings as msrki of the phonetic lue of the eharacten which they inclnde, 
whether of njtX or prints penoHgea, whether domeetic or foreign ; 
like him, he suppoees the phonetic power of the sfmbol to be derived 
from the initial letter or sjllable of the name of the object whioh.it ei- 
preuee in the Egyptian Language ; but he differs from him in considering 
that such phonetic character could express more than a simple letter, or 
the syllable formed by it when followed by a short Towel; and he only 
notieea, for pnrpoaes of crilicisni, those applications which Young had 
made of thii principle, where the phonetic power of such a symbol 
was extended to a ayllable, like the Coptic name of the Basket, &i^, 
in phoneticiBing the hierogljphical name of Berenice. It would be dif' 
fieult to point out, in the history of literature, a more flagrant example 
of disingenuoQS suppression of the real facts bearing upon an important 
dtscoTery, where prineijdes, too peculiar in their character ia have occur- 
red independently to two different minds, are adopted without the leaet 
acknowledgment, though cireumalancee proved incontestably that they 
were neither known nor thought of at a time iramediataly antecedent to 
the perusal of the very work in which tbey were announced and excm- 
jilified ; where the conclusiuns in one work wera passed over without no- 
tice, when tbey were precisely the same as those which were adopted in 
the other, but iBvidiously oritjcised, where an erroneous or somewhat 
too extended application of them afforded a handle to lay hold of for the 
purpose of establishing a cImtd for entire originality. It was in a very 
different spirit that his itlustrioos countryman, Fresnel, with much higher 
pretensions to independent research and disoovery, at once abandoned the 
claims of priority, when he found that he bad been anticipated by Dr 
Young."— (£(/«, p. 299.) 

'' It has been too much the custom," adds the Dean, in another place 
tp, 288), " with writers on hieroglyph ieal dieeoverioB, to estimate their 
value, less by a re&reniM to the state of knowledge at the time they were 
nade, than by a much more advanced state of its progress; t« compare, 
in fact, the views of CbampolUon in 1821 and IS30, or of Lespiui and 
Birch at a much later period, with those of Yonng in 1619, instead of 
duly considering the influence which the investigations and speculations 
of an earlier, thus unfairly weighed against those of a later age, have had 
upon the establishment of more correct, because more natural oonclosions. 
It is this spirit of injuatice which can hardly fail to be observed, when- 
ever Champollion, or Bunsen, who has usually followed in his fnotateps, 
hare had occasion to notice or entieite the labours of Df Young." 

Of the hUtorical injustice of which Arago and Chevalier Bunaea 
haTe been ^ilty towards Dr Young, both the editors of the vo- 
lumes before us have spoken with manly frankness. Few persons 
wholly disinterested have ever put much faith in the decisiona of 
Arago on questions of priority, particularly if national or personal 
claima were concented I>r Peacock deals gentlj with him in the 
following pBas^;e : — 

" It was not the only tnitsnce in whiiA the paision of this powerful 
and eloquent writer, for signalising what be considered the graat epochs 
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a diMOTeriei in tuidiu departmetila of raenoe, hu led htm to ernmeona 
ind nnjuat decuions, when theb progreM hu been more indebted to con- 
ticnons and patient laboar, gnided bj jutt prindplet of reasoning and 
philoBophj, than to an; iDddsn outbt^k of genitu, which has lupereeded 
the mlea which ordinarf men mtut be compelled to submit to."— (L^t, 
p. 844.) 

Tlie adTerse testimony of Bunaoi will go farther with English 
and German readers. That he " le&rned from Chainpollion the 
first rndiments of hieroglyphic lore at the foot of the obelisks of 
Rome," will not be accepted as the justification of a partial deci- 
sion. The scattered and anonymous mode of publication adopted 
by Yoting is a better excuse. By tbe present collection of his 
works, this excuse has ceased ; and Chevalier Bunsen will, we 
think, feel himself compelled, by the eridence they contain, to re- 
consider his judgment. 

We r^rct that our limits prevent us from entering at all into 
the vast amount and variety of original scientific research con- 
ttuned in these memorials of Dr Young. They are equally wor- 
thy of consideration by the student and the historiau of science. 
We conscientiously believe that no writer an science, except New- 
ton, has ever left so large a mass cif well-compacted results of 
hard thinking and acute induction as to natural laws, with ao 
very inconsiderable an admixture (terror, as Thomas Yonng. 



TniectaMaderenaUi. By T. Vebnoit WoLLABTON. London: 
J, Van Voorst, 1864. 4to. 

Nature never repeats herself. A fossil species appears seaatilj 
for the first time in some particular stratum, — it becomes more 
plentiful in the strata immediately above it, — would there appear 
to reach the maximum development of its numbers, and as we 
ascend in our examination of the strata we see it becoming 
scarcer and scarcer, and thinning out till it gradually disappears, 
□ever to revive. And this is quite in accordance with what we 
see around us. Sven in the continuation of species Nature seems 
to abhor repetition. Of all the myriads of the human race which 
have been born since the world began, we do not suppose there 
have been two individuals exactly and in all respects identical in 
form ; and although the difierence in the lower animals is less 
obvious to us, it is not less true that it exists. If this is the case 
even in tbe individual units of a species, how much more certainly 
may we rest assured that no repetition will take place in the 
creation of a species or a genus. 

It is OS a corollary to this position, that the doctrine of ipeeijic 
eentreM — that is, the existence of eertain geographical points from 
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which tlie indiTidxials of each species have been dillused — may be 
taken, indeed neceaBOrilj follows. 

Professor £dward Forbes, in his admirable Memoir " on the 
Geological Relations of the existing Fauna and Flora of the British 
Islea," published in 1846 in the Memoirs of the Geological Sur- 
T^ of Great Britain, advanced a step farther. Taking the doctrine 
of specific centres for granted, he deduced the following position 
from it, Tiz., " The specific identity, to any extent, of the flora and 
&ana of one area with another, depends on both areas forming or 
having formed part of the same specific centre, or on their having 
derived their animal and vegetable popnlation by transmission 
through migration over continuous or closely contignons land, 
aided, in cases of alpine iloras, by transportation on floating 
masses of ice," In other wotds, that whenever in any country we 
find a species of plant or animal which is identical with the species 
of another country, these two countries must at some time have 
been eootiniions, unless we nan account for the presence of the 
spedes by migration or introdnctitm. This position has all the 
qualities of a truly philosophic theory. Its application is simple, 
broad, and universal, — the presence of one speciea (however 
minute) unaccounted for, is as good as the presence of a thousand ; 
and the theory has found favour with the scientific world from the 
first. Not that it has sot had its opponents, and that many startling 
and not yet accounted for instances have been brought forward in 
opposition to it ; bnt the more it has been examined, and the mora 
that facts have been looked at with reference to its truth (illumi- 
nated by its own light, as it were), the more it has been found to 
be consistent with truth. 

This proposition was brought forward by Professor Forbes in 
illustration and support of his speculation, that the groups of At- 
lantic Isles were at one time connected with the Mediterranean 
district of Europe and Africa, and also with the west of Ireland. 
The speculation not being directly connected with the subject he was 
discussing, the Professor has not gone minutely into the evidence 
in support of it, oontentiug himself with briefly summing up (in a 
note) the results drawn from the flora of these countries. Mr 
Wotlaston's work gives us additional reliable information, and we 
shall look at the inquiry a little more in detail. 

To hegin with the Botany, the evidence adduced by Professor 
Forbes for the connection of the west of Ireland with Spain 
and Portugal, was the existence in it of species peculiar to it and 
these cpuntries, particularly Asturia, such as Arabis eiliata and 
Fin^ieula grawUfiovi, and other forms, whose occurrence there 
could neithn: be accounted for by any existing distribution of 
marine currents, nor by dissemination through the air, the plants 
in question not having seeds adapted for such a mode of transmis- 
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sion, while if the; had, the; would not have been confined to the 

spot in question. 

With regard to the Atlantic groups of Islands (Azores, Madera, 
Canar; lales, and Cape de Verde Islea), with which we have more 
particutarl; to do, their floras are all cloael; related to those of 
the nearest mainland, and are also to some extent mutually re- 
lated, through endemic plants, to each other. 

The Rev. B.. T. Lowe, in his " Memoirs on the Fema, Flowering 
Plants, and Land Shells of Madera and Porto Santo," thus speaks 
of the flora of Madera. " The general character of the vegetation 
of Madera is in correspondence with the equivocal geographical 
position of the island. It is that of a type intermediate between 
the forms of the south of Europe, bordering on the Mediterranean 
basin (more particularly on the African or southern side), 'and 
those of the Canary Islands. Comparing it with the vegetation 
of mure Northern Europe, the most striking features are the pre- 
sence by naturalization, in the lower or maritime regions, of tropi- 
cal forms, such as the banana, prickly pear, date palm, rose apple, 
&c., and the almost utter absence in the higher parts of the island 
of the alpine. Comparing it again with the vegetation of more 
tfopical Africa, we have, higher up the country, forests of laurels, 
heath, and whortle berry ( Vaccinium padifoiium Sm), in the place of 
Adansonife and palms ; grassy mountains instead of those sandy 
plains, whose only plants arc a few wretched ZygophyUa or Me- 
stmbryatithema ; brooms and myrtles feathering the hills, or the 
precipitous sides of the ravines, in exchange for the lonely huahcs 
of the tamarisk, Capparis, Aeacia, or Mimosa, which sprinkle the 
arid wastes and rocky defiles of the Mauritanian or Arabian de- 
serts ; whilst a few shrubby EuphorhuB, Semperwva, and Seda, 
but scantily represent those vast succulent tribes of Euphorbiacea, 
Cratsulacete, and Asclepiadacete, of more Southern Africa." 

The connection between the Azores and Madera seems much 
greater than between Madera and the Canary Isles. " Out of 
596 species of flowering plants inhabiting Madera and Porto Santo 
108 are endemic ; out of the 108, 28 are common to Madera and 
the Azores. In the Flora Azorica of Scubert 400 (flowering and 
fiowerless) plants are enumerated, of which 50 are stated to be en- 
demic and peculiar to the Azores, 31 extra European, including 23 
common to the Azores and Madera, or the Canaries, and 316 Euro- 
pean." " Speaking in round numbers, we may say that four-fifths 
of all the species now wild in the Azores, are wild also in Europe ; 
of the remaining one-fifth, nearly the whole numbers are peculiar 
to the Azores or the Archipelago of the Atlantic Islands, which in- 
cludes also Madera and the Canaries. Some have migrated (t) 
to the Azores Irom the conljnents of Africa and America."* But 
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of tbe Canaries, Mr Lowe says. " If Madera h&a imparted some 
of her peculiar plants to the Canaries, she has received scarcely one 
&om them. In other words, to some indigenous Maderan plants 
occurring in the Canary Islands, tliere is added a multitude of 
characteristic and peculiar species not found in Madera." We 
shall presently see this still more strongly exhibited in the insects 
of these Isles. 

Before leaving their Botany, however, we must notice an interest- 
ing circumstance mentiontni by Mr Lowe, regarding the Island of 
Porto Santo, one of the Maderan group, which lies to tlie aorth- 
east of Madera, and nearer to the Mediterranean districts. He 
says the neighbouring isle of Porto Santo approaches still more in 
the character of its vegetation to tbe southern borders of the 
Mediterranean basin than to Madera itself. But its present con- 
dition in tbis respect is one of much deterioration, and it is pro- 
bable, both from the traces that actually remain, as well as from 
the obscure and apocrvphal annals on such points of Portuguese 
physico-topt^aphtc literature, that its former original state of 
vegetatioD assimilated still more closely, as to truly indigenous 
plants, than it now at first sight seems to do with the present con- 
dition of Madera. 

Next to plants, insects are the creatures most likely to furnish 
us with evidence of the original state of created life in any coun- 
try ; and our information regarding their distribution in two of 
these island groups and tbe neighbouring continents, is now pretty 
fiJl. The entomology of Europe and the north of Africa, it is un- 
necessary to say, is well known. Mr Wollaston's work (so tar as 
relates to the order to which his published volume is confined, the 
Coleoptera) leaves nothing to be desired for Madera ; and Messrs 
Webb and Bertbolet's great work on the Canary Isles, although the 
entomology in it, is not to be compared to Mr Wollaston's, either 
for extent of investigation or careful description, gives us a very 
fair amount of knowledge regarding the insects of these islands. 
Remain the Azores and tbe Cope de Verde Islands, of which our en- 
tomological information is still very imperfect. From these sources 
we see, first, as regards the Coleoptera, that Mr Wollaston has 
recorded 482 species as found in Madero—^f which 281, or more 
than one half are peculiar to Madera and tbe Maderan group. The 
reinaiuing 201 are composed partly of insects generally distributed 
over Europe, but for the most part inhabiting the district known 
as the Mediterranean province, viz., tbe south of Europe and north 
of Africa, and Mr Wollaston points to Sicily, as showing more 
affinity to the insect fauna of Madera than any other single coun- 
try. He also notices some slight collective assimilation with 
what we observe in the south-western extremity of our own 
country, and of Ireland, nearly all the species which are common 
to Madera and the British Isles, being found in those particular 
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regions ; and be specially drawi attention to one spedes almoat 
identical with the Mttiiet Tardii, Curt., which is pecnliar to the 
west of Ireland, and louth-weat of England. Whether it is speci- 
fically distinct or oot, we cannot form an opinion for ourselves, not 
having seen the new spedes, X, MauUrmnt, Woll. ; but judging 
from Mr Wollaston's description, we shoidd say with him that 
it was, hut still so near as almost to pass for a variety modified 
by climate, locality, or food, — (^e food of the Irish species, being 
the holly, and that of Madeian species, ^he laurel). 

We do not find that the iaaects of Porto Santo (like the flora 
mentioned by Mr Lowe) show a greater preponderance of Hedi< 
terranean forms in that island than in Madera. It has a sl^ht 
proportion (about a sixth) more than its share — but tbat propor- 
tion does not necessarily prove even that amount of prepoaderaiice. 
Mr Wollaston acknowledges that Porto Santo (altbongh carefully 
examined) was not so thoroughly investigated as Madera proper, 
nor at all seasons of the year. 

The most striking part of the entomological fauna of the 
Maderan group, however, is undoubtedly its endemic spedes. The 
very large proportion of such spedes is of itself striking, and their 
character is not less so. It has been observed that when end^oie 
species are found in an isolated spot, not very diataat from an 
extensive country, these spedes are found to bear what may bo 
called a relationship or family likeness to the spedes of the 
greater country, l^e Gallapago Islands is aa example of this. 
" Most of the organic productions," says Darwin, " are aboriginal 
creatures found nowhere else — there is even a difference between 
the inhabitants of the difierent islands, yet all show a marked 
relationship with those of America, though separated from that 
continent by an open space of ocean between SOO and 600 miles 
in width. The Archipelago is a little world itsell^ or rather a 
satellite attached to America, whence it has derived a few stray 
colonists, and has received the general character of its indigenous 
productions." The Atlantic groups ftirnish us with another iir- 
stance of the same thing. The endemic spedes both of the 
Aiorea and Madera, have more affinity to those of Spain and 
Portugal, Sicily, and the Mediterranean provinces generally, 
than to those of any other country. It is as if the creative 
power acted according to the same law over a wide area. 

The existence of certain spedes peculiar to one island, and not 
common to the whole group, is a fact observed by Mr Wollaston in 
the Maderan group, equally as by Mr Darwin in the Gallapagoes. 

We have not the means of estimating what amount of insects 
endemic to the Atlantic groups, are common both to the Aiores 
and the Maderan group. Judging from the flora we should expect 
that there would be several. As to the Canaries, so far as we 
hav9 been able to discover, there would appear to be not a single 
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instance of a species endemic to Madera being found in the 
Canary Isles, or of a species endemic to the Canaries heing found 
in Madera. We were not prepared for this ; we did expect to 
find a few common to both. When we first took Mr WoUaaton's 
work into our hands, and tumiog it over for the new species, 
fbond not a single one followed bj the tetters Br., marking that 
the species had been described by M. SniUS, who executed the 
entomological part of Webb and Berthotet's work, we thoi^ht 
that Mr Wollaston had surelj averlooked or confounded some of 
the species ; and it was only after we had gone carefully over both 
works, and compared every new species in both groups with each 
other, that we were compelled to come to the conclusion that 
Mr Wollaston was right, and that none of the endemic species of 
either island are to be found in the other. In saying so, wo do 
not overlook such species as Calotoma Maderce Fab., which is un- 
doubtedly found in both groups. But we do not consider it to be 
a distinct species, but merely a variety of C. Indagator, Fab. 
JNeiHier do we overlook such species as Olisthoput Madtrentii of 
Wollaston, which he seems to think may turn out to be 0. 
glabratue, Br. ; but as the only ground for his hesitation is that 
BrulU's description is short and perhaps defective, and does not 
n^ative some salient points in the character of the sprties, we 
readily confirm his judgment, and adopt the species as distinct. 
Abstracting these and such like, we do not find a single endemic 
species of either group of ialea common to both. 

Another very interesting point to be noticed in relation to these 
species, is the number of new generic forms found in Madera, as 
contrasted with the Canaries. Mr Wollaston constitutes no less 
than 41 new genera ; and although in one or two instances, to 
which we shall presently revert, we think he has established 
them on insufBcieut grounds, there still remun between 30 and 
40 undoubtedly liew genera, to which no exception can be taken; 
whereas in the Canaries, M. Brull6 has not found a single type 
of a really new genus, unless it bo of two species of Silpha, 
which might be constituted into a sub-genus akin to Pkosphaga. 

As to the distribution of species found in the Canaries, M. Brulle 
reiuarks, that it is with Algeria, Spain, the south of France, and 
Greece, that these isles have most relationship; although they 
have also some connection with Egypt and Senegal ; and like 
Madera and the Azores, possess a number of the more northern 
species found in Britain and the greatest part of Europe. We also 
find one or two American forms, such as Trogotita Pint, Br. 
The total number of species of Coleoptera recorded by Brull6 is 
181, of which 70 are new, the largest proportion of which are 
Heteromera. And perhaps here is the place to give a glance at 
the proportions in which the particular families of Coleoptera 
are found in these groups of islands. Mr Wollaston dwells 
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with interest upon the almost total absence of some of th« pnn- 
cipal families in Madera. He says, " not so much as a soli- 
tary witness of the Cieinddidce, Bupretudtt, or Ptelaphidm, has 
hitherto been brought to light ; whilat the great genera, Carabus, 
Nehrxa, Silpha, Necrophorut, Cetonia, Telephorut, Tentyria, Pi- 
melia. Acts, Afulu, and Otiorhynehtu, are alt<^ther wanting. 
The vast race of Thalerophagous lamellieomet, as also the im- 
mense department of the Elateridee, are represented apparently 
by but a single form ; oa arc also the Silphidm, Telephortdae., Teoi- 
t^riadix, and the (Edemerido'..'" The numbers of the Hydrade- 
phaga and Longimmtg are also in unusually small proportion. 
The causes fur such distributions is an interesting topic, upon 
which, if we had space, we should like to enlarge. We think we 
could show reasons for many of the anomalies in the distribution 
of insects in countries of different habit and climate ; — as, for in- 
stance, in a country where the vegetation is eicessivcly rapid, that 
there should be fewer carnivorous insects to keep the number of 
vegetable feeders within bounds; — in a country where a carcase, 
if left to itself, would dissolve into liquids and aerial products in 
the short space of a day or two, there should be no Necrophori, or 
burying beetles ; — aud, as Mr Wollaston shows, in regard to the 
scarcity of water-beetles in Madera, that there it is sufficiently ac- 
counted for by the rajrid nature of the rivers, which are liable to 
sudden inundations ft^ra the mountains, and to deposit their con- 
tents in positions distant from their banks, or to pour in ceaseless 
torrents over the perpendicular faces of the rocks. 

The following comparison with the Canary species, however, 
goes to show that the absence of several of the genera or fomilies 
in Madera is probably not owing to any special cause, but is merely 
accidental. 
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Famiuib. Maderk. Canarj IbIm. 

Elaterid<E, ... 1 

Hydroeantharida,* . . 1 

* Of all the rc'leoptem, the Rfdroeanikaridit,OT wBtar-baetlcsglvstberudeat 
ctaaUaDgg to Prufanor E. Forbn'a theoiy. Thej are mora widelj Bnil Bit«n- 
■ively distributed th&n an; otber triba. Man; of (hem b«ar teatinjODy to the 
■neleat junction of lands as to wiiose farmer continuity there can be little 
■lonbt, lacb ai North Amerioi and Siberia, Mexico and the Weat Indiaa. Mada- 
gaacar and the aouCh of Africa. Others, however, if their presence is to be holii 
ooHCOnoted for by Introdoction or migpratlon. would infer the junction of Madn- 
gaaear ajid the Unit Indies and Philippine Islands ; the junction of Chins and 
Australia with these isluids, and even their Junction with Peru. We may 
adduce one or two aiamplefl of this ; the general correctness of which may 1>e 
relied on, as tfaay sra in a great measure talieQ from the published catalogues 
of the contents of the Britiih MuBPum, (works which are of the greatest value 

1. Botb in North America and Siberia, Asia and North of Europe, there are 
to be fonnd Ogtitetu OoUgbutii (Kirby); Hydaticm lonoliu (Hjppe) ; Ilybiiu 
i-maailiuui (Aub£); Agatnu Irulii, (Aub6}; A. /em«raiu (Payk.); A. congener 
(Payk.) ; (?yHnu. -aonu. (Gyll.J. 

2. In Mexico. Bouth of North America, West Indici, and Braiil, are found 
Cgbittr imigatiu (Oliv.) ; Atiiiut inedtu (Aub«) ; Colgnbitet ealitfw (Fab.) : 
Captlatm pouicatiu (Pab.); H^droeanlhtu nit/rinai (^Aabi) ; Latcopftiiai proii- 
-"{Say). 

3. North and South Africa and Madagascar and the Isle of France are united 
by the following; -Oyriniu atdofmnalii (Aubdj, Turkey, Cape of Good Hope; 
CfbiiUr afritan^ (I^pO. Sicily, Sardinia, North Africa, South Africa ; C. i»- 
tugatauU (Aub4;, Senegal, &uth Africa, Madagascar, Isle of Fnnce; Hyda- 
tieiu latn'nui (.Aub6), Hadsgatcar, hie of France; Hydaticui biintiatm (Lap.), 
Isle of Franc, Madagnscar, Secegnl; Copelaiui fMltStUai (King,), Senegal, 
Igle of France; Hydrocanthtu gitttaia (AubeJ. Isle of France, Madagucar; 
Hypiidnu mprtaui (Klug.), Madagascar, Bouriion, Itle of France; IHneuta 
prtmorm (Fab.], fiourboQ, Isle of France; Dineuta atrtat (Slug.), Nubia, 
Congo, and Cape de Verde Islands ; OreciochUliu eottattu (Aub6), Soutii Africa, 
Madagascar. 

4. Agfttn, we ftnd these African lands and dependencies united to the East 
Indiea and Philippine Islands, Ac., by the fuilowing, vii. : - CybUttr Iripancta- 
tut (Oliv.), I»le of France, East Indies, Java ; Eunean gritetu (Fab.), nearly 
cosmopolitan — Europe, Egypt, Algeria, Senegal, East Indies ; Hgdaliirai Fa- 
bridi (H'Leay), Senegal, Cape of Good Hope, Madiigsscar, East ludiea, and 
Philippine lalande; Hydaiitiu viitatui (Fab.), KM Indies, Java, Hong-Kong, 
Ac; tateopliilM poiliau (Aubd), isle of France, Philippine Islands; Orecut- 
cktibu iptt«laH4 lAubi), mem Leone, Quinea, East Indies; Dineuta means 
(Fab.), Guinea, Bast Indies; D. luhtpimmu (King.), Arabia, Nubia, Senegal, 
Madagascar, Isle of France, East Indies. 

G. A farther connection cnn be establiehed between these eastern lands and 
Australia and New Zealand, and even Peru. Thus. Oj/Hniu iiriatut (Fab.), 
South of Europe, Darbary, Canary [ales, Madagascar, Bourbon, Australia ; 
d'Mutu aiuiraiii (Fah.), ilong-Kong, I'hilippine Islands, Australia; Ofriniu 
eUplicvi (Bruli6), lala of France. Peru, Chili, Brazil, And, 

6. Colfmbttti twlolui (Fab.), is found tuth in Europe (Britaiu) and A'ew 
Zealand. 

These are atartiiag connections, but the coniideraUon of two points will, 
we think, go hr to satisfy us that they are not inconsistent with Professor 
Forbes'a theory. The first is, that from their constitution, and the medium in 
which they live, the water-beetles are better adapted to bear extremes of cli- 
mate than other insects, and that thence chey might vitend their range through 
climataa which would prove barriers to other species, and can bear differences 
of temperature which would destroy others. Hence we may iafbr that the 
water-beetles are the most andcat ioiect creations now existing on the face 
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or tbe Orthoptera, BrulU notices twentj-fbur spcdes already 
known, and thirteen neir ; of Hemiptera, twenty-nine known and 
eight new ; of Nearoptera, ten known and three new ; of Hymen- 
Ojptera, exctusiTe of the IchneomoDi and Chaicidites, thirty-two 
known and, the eame nomber new; of I,epiiiopt«ra, he records 
about forty, mosDy already known in Europe, except fonr of 
Egypt and Senegal, one new Polyommatat and several nocturnal 
Zeptdoptera { of Diptera, sixty known and forty new. Those 
known are, for the most part, rather from Europe (particularly 
Portngal) than from Senegal. 

We have, unfortunately, not the means as yet of giving similar 
information regarding these orders in the other groups of islands. 

As regards the mammalia, the species are chiefly, if not all in- 
troduced. In the birds, however, we find the same condition of 
things prevailing as in the plants and insects. There are some 
species endemic to the islands, but the greater number are also 
natives of the Mediterranean province. 

As to the moUusca, very similar geographical relations prevail 
vritfa them. According to D'Orbigny, out of one hundred and 
ninety-six species found at the Canaries, nearly the half belong to 
the Mediterranean — about a tenth to the pelagic animals of the 
Equatorial high seas — about an eighth to the west coasts of 
Africa, and a third are peculiar to the Canaries themselves. 

From an enumeration, with descriptions of the land mollusca 
of Madera, publiehed in 1851, by the Rev. R. T. Lowe, we find 
out of seventy-one species found by him, forty-four were new. 
That of these seventy- one, no less than sixty belong to the genus 
HelLe alone (including its sub-genera), while in Great Britain 
there are only about forty-five species. With this extraordinary 
excess of numbers in regard to the terrestrial mollusca in favour 
of Madera, the only frcsh~water species found by Mr Lowe were 
Aneylag ^tcviatilig, Drap., and Linnaa mitwta, Drap, Speaking of 
the distribution of the twenty-seven known species, Mr Lowe re- 
marks, " Did we possess any exact knowledge of the species indi- 
genous to the northern parts of Africa, it may be thought that a 
chain might be traced, as in the plants from the Canaries through 
Madera to that region ; and thence by the south of France and 
Europe generally to Great Britain and the North. It is, however, 
unfavourable to this hypothesis, and in itself very remarkable, that 
an extensive collection of Helices from the Canaries, contributed 
by Mr Webb, teaches that Madera has at least as little connec- 

of the earth. The other coneideratian le, thiit kitbough, perh&ps, >t first tight 
a wmter-b«ctln may not aeem k vsry probable inaect to be intniduced by niKa, 
still. In point of fact, thare are faw cla»ei of insects more likely to have their 
range extended in this way. A ship fills ita water^casks at a stream or well 
in one country; — ^ir they are not eihaiutcd by the time it reachea ita deatina- 
tiOD in another, the old water Is started oat, and the casks again filled, so that, 
supposing ■ few larva or eggs of watar-inaecla to get into the harrela when 
being filled, they may be introduced as coloniits ioto any quarter of the globe. 
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tion in this respect with th« Canuies as with the south ot Europe, 
, and stands, as it were, isolated in great meosare with respect to 
both." The Canary Islands have actually more species in Gommoa 
with the sonth of Europe than Mader« has, and Madera has not 
more than five or six at most in common with the Canaries. 

Of the Bekinodermata, there ore forty-two qtecies at the 
Canaries, of which seventeen are proper to the Mediterranean, 
eleven proper to the Mediterranean and to the ehorea of France 
on the Atlantic Ocean, and fourteen special to the Canaries and 
the coasts of Africa. 

Of the Foramini/era, D'OMguj records forty-three species in 
the Ciuiaries ; of these thirty-three are proper to the Canaries ; 
■ev«i inhabit also the coasts of France and the Mediterranean, 
lyOrbigny supposes these may have been transported by the 
winds or by the keels of ships, but we are not altogether disposed 
to get rid of the difliculty in snch a summary way, the rather 
that when we look at the next group, the fishes of these islands, 
we find a similar anomaly, which we cannot get rid of in the same 
way. M. Valenciennes says, " The ichthyology of the Canary 
Isles o%rs several kinds of interest to general zoology. That 
Archipelago, situated at the entrance of the great basin of the 
Atlantic upon the coast of A&ica seems rather to connect by the 
fishes which ifnourishes, the coasts of the American continent to 
the basin of the Mediterranean than to the ooaet of Africa. It 
is not only then, on account of the number of new species 
that it is interesting, but because the mixture of American formM 
with tho»e 9f the Mediterranean will throw fresh light over the 
qoestion of the distribution of species over the globe. The 
Priaoanthw, the Bergx, the Fimdeptervi, the great Caranxet 
(horse mackerel), the mackerels all of American forms are found at 
the Canaries, and the reeemblonoe of several species is so much more 
remarkable that it takes place in Sshea which cannot be reckoned 
among the wandering species. ThcPimelepeeriMtncuor isoneof the 
best examples to dte." He further observes, that there does nut ap- 
pear to be so many American species at Madera as at the Canaries ; 
uid he adds, — " The resemblance between the ichthyology of these 
islands and St Helena and Ascension Island, ^ain offer another 
interestiDg consideration. It shows that the fishes are much more 
removed from the coasts of the two great continents bathed by the 
Atlantic, than one would have supposed. In fine, as we do not 
find at the Cape of Good Hope the American species which reach 
to the Canaries, and that notwithstanding we observe there a suf- 
fi^ently great number of Mediterranean species, one would be in- 
duced to think that in the distribution of spedeg of fishes, the con- 
figuration and the nature of the coast have more influence upon 
the life of those animals, than the degree of heat due to the latitude 
of the countries." /^-^ > 
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W« confess, we should ratlier be disposed to seek for an expla- 
nation of the problem in an alteration of the geographical features 
of those parts of the globe, and some of the recent zoological dis- 
coveries on the neat coast of Africa, and particularly in the Bight 
of BeDin, give force to a view which the peculiarities of the Canaries 
first suggested to us. On that coast, a number of American forms 
have lately been discovered, — a long-tailed Hystrii (the porcupines 
of South America being the only long-tailed porcupines previously 
known), and a number of species of insects from Old Calabar, 
lately received, prove to be of South American forms, and one 
longicom at least (Jfo^Mon iVixiffJojiM, Fab.), seems identical with 
the South American species. It is also to be observed, that many 
marine plants and animals are common both to the coasts of 
South America, and South Africa. The. range of such species, 
as laid down in Johnston's Physical Atlas, seems to be from the 
Oape of Good Hope up to the Canary Isles. Let us see if any 
other arrangement of the land and water of that part of the globe 
would account for such facts. Professor Edward Forbes carried 
his speculation as to the connection of Ireland and the Mediter- 
ranean district with the Atlantic groups, to the extent of supposing 
a great continent filling up the bed of the Atlantic, till it reached 
the great bank of gulf-weed. As his speculation is very ingenious, 
and will serve as a step towards the explanation of the problem 
which has stopped us, we shall make no apology for quoting his 
remarks: — " My own belief is," he says, " that a great miocene 
land, bearing the peculiar flora and fauna of the type now known 
as Mediterranean, extended far into the Atlantic, past the Azores ; 
and that In all probability, the great semicircular belt of gulf-weed 
ranging between the 15th and 46th degrees of north latitude, and 
constant in its place, marks the position of the coastr-Iine of that 
ancient land, and had its parent^ on its solid bounds ;" and, with 
relation to this, he quotes the following passive from Harvet/'s 
Manual of Britigh Al^ce, — " Authors who have written on this 
Faeui (the gulf-weed), have much disputed, both respecting its 
origin, and whether it continues to grow while floating about. 
Nothing at all bearing on the former question hns yet been dis- 
covered ; for though species of Sargatsvm abound along the shores 
of tropical countries, none exactly corresponds with S. bacciferum. 
That the aneettorB of the present bank, have originally migrated 
from some fixed station, is probable; but further than probability 
we can say nothing. That it continues to flourish and grow in its 
present situation is most certain. Whoever has picked it up at 
sea, and examined it with any common attention, must have per- 
ceived, not only that the plants were in vigorous life, but that new 
fronds were continually pushing out from the old, the limit being 
most clearly defined by the colour, which, in the old frond is foxy- 
brown ; in the young shoots, pale transparent olive. But how is 
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it propim;at«d, for it never produces fructification f It appears U> 
me that it is by breakage. The old frond vfhich is exceedinglj 
brittle, is broken by acddent, and the branches continuing to live, 
push out young shoots from all sides. Many minute pieces that 
T have examine*!, were as vigorous as those of larger size but they 
were certainly not seedlings, and appeared to me to be broken 
branches, all having a piece of old frond, from which the young 
shoots sprung. As the plant increases in size, it takes something 
of globular figure, from the branches issuing in all directions, as 
from a centre. On our own shores we have two species, analogous 
to iS. bacciftrum in their mode of growth, namely Fucux Mackayi, 
and the variety B. »ub-ecostatus of Fueug vesiculoiiu (F. baltieint 
Ag.). Neither of these baa ever yet been found attached, though 
they often occur in immense strata ; the one on the muddy sea- 
shore, the other in salt marshes, in which situations respectively, 
they continue to grow and flourish ; and it is remarkable, that 
neither baa ever yet been found in fructification, in which respect 
also they strikingly coincide with S. bacciferum. And if it be 
hereafter shown that F. Mackayi is merely F, nodosus, altered 
by growing under peculiar circumstances, may it not be inferred 
that Sargatgum baeeifenim — which difiers about as much from 
Saritassam vulgare, as Fucug Mackayi does from Fvcua nodotvg — 
is merely a pelagic variety of that variable plant," Professor 
Forbes adds, — " My friend and colleague, Dr Joseph Hooker, who 
has had great opportunities of studying the gulf-weed, believes with 
Dr Harvey, that the Sargasaum baeei/ej-um is an abnormal condi- 
tion of Sargagsum vulgare, Saw, as the latter is essentially a 
coast-line plant, growing on rocks, with a very limited vertical 
range, I propose to account for its abnormal condition as Sargaa- 
gum bacciferum in the gulf-weed hank, on the supposition of the 
Bubmergence of the ancient tint of eoatt on which it originated.'' 
" The fact that there is a well-marked belt of miocene coast-line 
in North America (as shown by Mr Lyell), and that the mollusca 
of that belt, as I have convinced myself from personal examina- 
tion, indicate a representative, not identical fauna in that region, 
proves that during the mioceue period, there was an Atlantic gulf 
separating the new world from the old, and favours the notion 
that the coast-line of a post-miocene European land would be 
somewhere in the central Atlantic, about the position of the great 
Fucus bank. The probability of the ancient existence of such a 
land, is further borne out by the fact, that the floras of the groups 
of islands between the gulf- weed bank, and the main land of the 
old world, are all members of one flora, itself a member of the 
Mediterranean type, and only peculiar in as much as certain en- 
demic species are present, many of which are common to the 
Azores, Madera, and the Canaries." 

Following out this line of thought, let us suppose the north- 

Gooi^lc 
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eastern eotut of South America advanced to meet this annoit 
European miocene land, so near aa to have only a sea of moderate 
extent and of no great depth between them.* This will be quite in 
accordance with the traces of coast left bj the gulf-weed ; for, 
besidei the great bed to which Frotessor Forbes refers, there is 
another smaller bed in front of the south-east of the Mexican Gulf 
or Dortb-west of South America, and a connection is traced between 
the two beds all across that portion of the Atlantic.'!' Such an 
arrangement would still give us the Atlantic north of the 46th 
d^^rec of north latitude, stretching across from the great gulf-weed 
bank to North Am»ica, bat south of that the two contin^its of 
the old and new world, not actually joined together, but ap- 
proached so near, and connected perhaps bO closely by islands and 
with 80 shallow a sea, as to allow the same marine plants and ani- 
mals to find their way to eitber side, but still at such a distance as 
not to allow a commixture of the land animals or flora — learing 
the resemblanoe or repreientation, in the few when it is found, to 
be accounted for by the relationship arising from proximity at the 
time of creation, — an influence which would cease to act when the 
proximity in question ceased to exist. But it seems to be one of 
the laws of this planet, that whenev^ a depression or a rise in 
one part of its crnst takes place, a corresponding converse rise or 
fall must take place in some other part. It ia not an empty ball 
which can collapse. If, therefore, we suppose such a great mass of 
land to have been of a higher level than now exists, we must admit 
a corresponding lowering somewhere else, and this is just what 
we want tocomplete our theory — we want some other passage be- 
tween the Mediterranean and the seas of the Cape of Good Hope 
to allow the Mediterranean fishes which are found there to make 
their way to it. A very trifling depression of the Aftican conti- 
nent would ]4ace the Saharan deserts and the great plains in the 
sonth of Africa under water, and there might be an uninterrupted 
passage from the Mediterranean to the Cape by seas and straits of 
which we do not dream. 

But the general considerations suggested by Hr Wollast<m'8 
work have led us away from the work itself, and the manner in 
which it hag been executed, and we should not like to dose our 
remarks without bearing testimony to its excellence. The book, so 
far as outward finish goes, bears more resemblance to the admi- 
rable works which are brought out by ourselves, and more espe- 
cially by our neighbours, under the sanction and at tlte cost of 
government. It is obviously the work of a man of gentlemanly 
tastes and instincts — the paper, the typography, the plates, and 

■ We hare ipok onlj of the north -eutarn cout of South Amerloa. Thm 
are geological rauont agaluit aappoetng such an approximation or the C03>tl 
further mulh, ai where the great plaint of the Pampaa, Ac. ar« foand. 

T JohQston'i Pbnical Atla*. ,-, . 
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tke general style, all apeak of a man who likes to have " erenr 
thing handaome about him ;" and it is no slight praise to aoy, 
that the composition and sdeutific part is on an eqnal footing 
with its ezt«rnal appearance. The descriptions of species are most 
carefully and clearly drawn np, and the notes and obserrationi upon 
them are calculated to make the subject as interesting as descrip- 
tions of insects can well be. Besides, by not confining his descrip- 
tions to new species, hut embodying descriptions of all the species 
ound in Madera, he fblly adapts his work for the use of whoerer 
'fishes to take up the study of Maderan insects — in lact, gires in one 
rolume all that the resident in Madera requires to know on the 
subject ; so that the inralid who resorts to entomology as an occupa- 
tion for the hours that hang heavy on his hand, may follow ont hia 
pursuit with all the advantages which a large and valu^te entomo- 
logical library could otherwise alone have given him. And what is 
of great advantage to beginners, he may attempt to make out hia 
^>eciea with almost the certainty of finding them described in this 
work ; for Mr Wollaston's industry and talents as a collector (even 
though we were not otherwise aware of them), pierce through every 
p^ of the book. But while we acknowledge its merits so fully, we 
do not mean to say that there is nothing in which we do not differ 
from him. The point which Is most open to criticism in a work of 
ibit kind is, of course, the new species and genera constituted by the 
author. Now, we must admit that, so far as we have had an oppor- 
tunity of examining specimens in nature of Mr Wollaston's species, 
they appear to be sound, and he seems to have avoided the vice into 
which too many of our English entomologists have fallen, viz., becom- 
ing species- makers. But we are not quite so well satisfied with all 
his new genera. Most of them, we admit, are well cut, and pos- 
sess forms and characters distinctly entitling them to a place as 
genera, but some of them appear questionable. We think there are 
two great rules which should never be lost sight of in eharacteriilng 
genera. The first is, that a species is not necessarily to be made a 
new genus, merely because there is no genus, as already oonstituted, 
which will admit it. In many instances the new species may differ 
only on some unessential ptunt, which, although forming part of the 
described characters of the old genus, may be strack out without in- 
juring the individuality of the genus, and in such a case the old 
genus should be widened to receive the new species, instead of con- 
stituting it a new genus itself. The second, which must be taken 
along with the first, is, that characters which may be of essential ge- 
neric importance in one family, may be of merely secondary impor- 
tance iu another. There is ample proof in this work that Mr Wol- 
laston was quite alive to the importance of those rules, but we do not 
think he has acted upon them with suSicient determination. For 
instance, we think ho he has broken the first of them in creating the 
genus ThaioMophUus, which is clearly an ^)iii. In like manner 
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Crtjfta might be widened to receive Cryptomorpka; Myeetaa to 
receive Jtlierockondrne ; and, perhaps, -DorccWion to receiTe Deu- 
calion, although of this we have more doubt ; — Boromorphut ap- 
pears to ns to be not distinct Irom Boros ; and we have no hesita- 
tion in sajing that Somatium should be placed in Hypoeyptits / Meco- 
gnathut in Simiua; and Metopaia in Phaobium. We tbink he has 
overloolced the second rule in making a new genus for his species 
of Melyrotoma, which should have found a place under MeLj/rig; 
Ci/pkocelig and Atlantig appears to us both to belong to Lapa- 
roeerus; and Anemophilut and Scoliocenig, and perhaps also £f- 
ehtnopkagva should belong to Omxat. We think Lii^henophaijiix 
is better entitled to a place as a genus than either of the other 
two, although Mr Wollaston himself, while he entertains no doubt 
about Anemophilu* and Scolioeerua, treats it with doubt, and only 
erects it into a provisionaL genus ; and lastly, we think he has dis- 
regarded both rules deliberately and with his eyes open, in not 
modifying Clypeasler to receive Artkrolipg, Corylophua to receive 
Glteotoma ; and Ayat/iidium to receive Stagonomorpha. 

We have not space to go over the characters of these genera, and 
point out on what grounds we differ in opinion from Mr Wollaston 
regarding them ; and if we hnd, we do not know, that this is the 
proper place for it. We merely indicate the points on which we do 
differ from him ; and ne wish our readers to take this along with 
them, viz., that we have formed our opinion, not like Mr Wollaston, 
from a prolonged and careful microscopic examination of the species 
themselves, but merely from a perusal of his description, and from 
the plates, as we hare not been fortunate enough to see more than a 
few of them in nature. 

The arrangement is another topic, on which men may easily differ, 
and yet in which, as Mr Mantalini says, " we may both be right and 
neither wrong." We shall therefore not enter into a discussion as 
to that adopted by Mr Wollaston, farther than to say that in a great 
deal we cordially agree with him, and where we differ, we admit that 
there is much to be said in support of the view he has adopted. 

We cannot close without expressing our admiration of the figures 
and dissections which have been executed by Mr Westwood. He Is 
one of the few scientific artists we have, to whom we can point as 
on a par with our continental neighbours. 

In a word, the whole work is one from which we have derived the 
liveliest gratification, and which British naturalists may contem- 
plate with satisfaction, as being a credit to their country. 

Experimental Researches in Electricity. By Michael 
Faraday, D.C.L., F.R.S., Ac. Vol. III. London: 1865. 

The volume under notice contains the record often years' work 
by the great Electrician whose name it bears. The first paper, con- 
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tftining the nineteenth series of his electrical researches, (the preced- 
ing eighteen of which were published in the two formeT volumes,) 
ie dated Kovember 1845, the last February 1855. The contentsare 
republications, chiefly from the Philosophical Transactions of 1846- 
1852, but in addition, from the Proceedings of the Royal Institution, 
and the pages of the London and Edinburgh Philosophical Magazine. 
They amoont altogether to 68U closely-printed octavo pages, and dis- 
cuss seriatim some of the most interesting hut difficult problems 
of Physical Science. Tho nature of matter, of force, of polarity; 
the conditioDB of electrical and mfignetic action ; the connection sub- 
sisting between the great material agencies, heat, light, electricity, 
magnetism, gravity, and the like, axe either formally or incidentally 
discussed in the light of profound and original viewB. The remark- 
able discoveries which have rewarded the genius and patience of the 
author, during the last decade, such as the magnetisation of light, and 
tiie illumination of magnetic lines of force ; the magnetic condition 
of all matter, including the unexpected and fertile observation, that 
as the earth has its pre-eminently magnetic constituent, iron, so 
the air has its magnetic constituent, oxygen, the arrangement of 
substances as magnetic under the heads of paramagneUi, or ferro- 
magnetic, like iron, nickel, and cobalt, and diamagnetlc like phos- 
phorus and the majority of remaining substances ; the distribution of 
the lines of magnetic force within a magnet and through space, the 
diamagnetic conditions of flame and gases ; the connection between 
electrical induction, conduction and insulation ; and many not less im- 
portant observations, speculations, and conclusions, are announced for 
the first time, or expounded with fuller illustration and coufirmation 
in this volume. 

To analyse or to criticise it, is not our present intention. In 
truth only men of like genius and training with Faraday, and 
habituated to similar researches, can judge of its merits and demerits, 
and they will justly make treatises similar to his, the vehicles of 
their judgments. 

It is within our province, however, to refer to three aspects of the 
work, which are worth a moment's notice. 

Istly, Tt reproduces in one continuous series, those researches (xiz 
to xzix), which must otherwise be consulted in various volumes of 
the Philosophical Transactions. It contains also the more popular 
expositions of many of these researches, which the author gave as oc- 
casional lectures at the Boyal Institution, and which as his own ab- 
stract and summary of conclusions, would have a special value, even if 
they did not (as they always do) contain new matter, and additionally 
lucid explanations of abstruse speculations. The volume further em- 
bodies various papers from the rhiloRophical Magazine, which either 
discuss questions of great interest as collateral to the main subjects 
of the researches, or explain more fully such of the conclusions in 
these as had been misapprehended, or reply to objections raised to 
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them. Ths entire work is thus one which no electrician cui dispenM 
with. 

Secondly, To younger men devoted to Physical Science, tfai* 
volume, like its predecessors, may be held up u one of the noblest 
examples which the records of knowledge alTord, of the ipirit in 
which physical researches should be prosecuted and proclaimed. 

Faraday combines to a rare extent great boldness in speGulating, 
with great caution in concluding. His patience and perseverance as 
a worker are as remarkable as his originality as a thinker, and his 
skill as an expositor ; and with an ingenuity in derising experiments, 
and a manipulative skill and dexterity in performing Uiem, never we 
believe surpassed, he combines an accuracy and fidelity in working, 
such as brilliant experimenters and dexterous manipulators often fail 
to exhibit. Ilalf-truths with bim are hateful things, and he grudges 
neither thought, nor time, nor labour, not to speak of expense, pro- 
vided they will bring him certainty of knowledge, even though it be but 
the certainty of nescience. His aim is ever a decided Yes or a decided 
Ko ; or the attainment of the certainty that the problem is one which 
man cannot answer either way. These qualities cannot fail to im- 
press every thoughtful reader of the book, which is fitted to render 
a moral as well as intellectual service to all who study it. W9 
have risen from its perusal with increased perception of the truthful- 
ness, modesty, impartiality, and unjealous, unenvious spirit of its 
author. The cheerful acknowledgment of the labours of others, tho 
patient study of all reasonable objections to his own most cherished 
views, the frank confession of clunge of opinion, where that has 
occurred, the lowly estimate of himself, and the lofty, nay solemn 
estimate of the dignity of his vocation sa an unfolder of the works 
of God, make us love as much as we honour our great Electrician, 
and should prompt our younger men to imitate his spirit, which they 
may all do, as well as rival him in his discoveries, in which they may 
be less successful. 

Thirdly, These hasty observers of whirling tables, and so-called 
spirit rappings, and all the host of half-trained amateurs who have 
imperfectly mastered the alphabet of electricity, should study a page 
or two of this volume, before intruding on the precious time of Fara- 
day with ill-considered questions. He has been driven to make 
public complaint of the unreasonable demands thus made upon him, 
and that he is entitled to do so, those will most fully acknowledge, 
who can best follow the discussions of this profound book, and who 
also know bow willing its author is to assist the studies of the un- 
learned, and how much he delights in rendering his attractive science 
a source of instruction and amusement even to children. Let those 
who decide upon the import of the most startling and onexpected 
physical phenomenon, alter one or two hastily devised and imperfect 
experiments read (to take one example), the account of days, nay 
weeks, spent by our author in deciding the apparently simple, hut in 
reality, very difficult question, " Can a Magnet exist with only a 
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North or oiiljr & Sonth Pole ; or miut it havfl two Potet ? " and till 
they h&re obserred in the nine spirit, and made certain that thair 
■appofied pheuomenon hai an actual existence, and that they have a 
distinct aud aiitwerabh question to put, be slow to take snch a 
man aa Faraday from labours by which all bis brethren are gainers. 

The Natural History Reviev : A Quarterly •Tbumal, in- 
cluding the Traneactiona of the Belfast Natural History 
and Philosophical Society, Cork Ottvierian Society, thiblm 
Natural Hittory Society, Dublin University Zoological 
Association, and the Literary and Scientific Institution of 
Kilkenny, as authorised by the councils -of these Societies 
for the Sessions 1853-4. Vol. I. Dublin : 1854. 8?o. 

This is a work of a character different from other periodicals 
devoted to Katural History. It consists of reviews of works re- 
lating to Natural History, including notices of serial publications, 
and, in addition, gives the proceedings of Irish societies. 

The planisagood one. There are ample materials for an annual 
volume, noticing, analysing and reviewing works of zoology and 
botany, with geology, the travels of naturalists, Sic. ; but we think 
it should be confined to works published in Great Britain and 
Ireland, and thereby give a complete view of what has been done at 
Kome in each year. Commencing at 1856, it might form the sequel 
to the Bibliographia of the Kay Society, and where it was not ne- 
cessary to review, the correct title of the work, papers, or memoir, 
could be recorded. As an Irish work the proceedings of Irish 
societies might be given; but if all British also were to be in- 
cluded, or even a part of them attempted, the materials to be 
properly reported would more than fill the volume, and the space 
allotted for a partial notice only would be better occupied by 
working up the Natural History publications. 



Prodromus Faunce Zeylanicce ; b^ng contributions to the 
Zoology of Ceylon. ByE.F Kelaabt, M.D.Edin.,F.L.S., 
&c. Vol. I. Ceylon: 1852. Vol. H., Part I. Colombo: 
1654. 8vo. 

The Fauna of a country is a catalogue of its animal prodtictions, 
and is useful and interesting in proportion to the information con- 
veyed in r^ard to the habita and distribution of its animals. 
Insular Fauqa are peculiarly interesting, as they often contain 
species entirely local, and not yet discovered upon the adjacent 
continents. ,~ , 
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The first Tolume of the Fauna of Ceylon was published so long 
since as 16&2, aud contains the " Natural Histor; of Newera 
EUia," " Description of Ce;lon Mammalia," " Catalogue of Cejlon 
Birds," " Description of Ceylon Keptilea," and an " Appendix by 
the late Dr Gainer on the Flora of Ceylon." The volume is 
the work of Sr Kelaart, an officer residing there, and employing 
his leisure time in these researches ; and although it is the " pro- 
domus'' only of a more extended work, a view of the Zoology of 
the island is given which will be very useful to residents or visi- 
tors who may desire information. 

Volume II., Part I., a reprint from the " Journal of the Asiatic 
Journal of Ceylon," is published within the last year, and con- 
tains the commencement of a more detailed account of the birds 
and reptiles, the result of the joint labours of Dr Kelaart and Mr 
Edgar Layard. And " in order to keep the Ceylon stndent of 
natural history up to other departments of zoology, in addition to 
those the authors are more particularly engaged in," an appendix 
is added, giving the results of the labours of European zoologists, 
where they relate to the natural history of the island. That 
joined to the present part contains a notice of the Viverrida, by 
J. E. Gray, and the characters of new land shells collected by 
£. Layard — Streptaxit, Helix, Vilrina, Achatiiia, Bulimwi, Pupa, 
eataubu, and Cyclophorus. 



Remarks on some Foteil Impreaeiona in ike Sandstone rocks 
of Connecticut River. By JoHN C. Wahben, M.D. Boston, 
U.S. 1854. 8vo. 

This little work of fifty-four pages, already in part printed in 
the Proceedings of the Boston Society of Katural History, is with 
some additions now intended as a systematic Synopsis, and a Sum- 
mary of the discovery of Footprints and other impressions ob- 
served upon the surfaces of the rocks in America, 

In America, as well as in this country, the attention of geolo- 
gists to the impressions of footprints and other markings, has been 
comparatively recent, and it is only a few years since, that, Irom 
the accumulation of materials and the importance beginning to be 
attached to the subject, the terms lehnoUtkology and Ichnologi/ 
were applied to it. Next to the actual fossilized portion of an 
animal, the undeniable footprint is the nearest proof of its pre- 
sence at some period or other. It tells us clearly that a creature 
had existed, and, perhaps, gives more information, if well marked 
and defined, than small or detached Jragmenfa of the skeleton 
itself Dr Hitchcock is deservedly the great American authority 
in this branch of geology, and he has worked it out with wonderful 
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perseverance and assiduity. Of this Dr Warren bears ample testi- 
mony ; and we are glad to see tbat younger men are now taking it 
up, and that the observations, from being more extended, are being 
l»onght to bear more generally in the history of ancient life. In 
the present work the aid of photography has besn brought to assist, 
and it is the first time we have seen it so applied. The photo- 
graphic illustration gives an excellent idea of the slab from which 
it is taken, with this exception, that having been reduced from one 
of large dimensioDs the size is not conveyed to us, but we have no 
doubt of the art being admirably adapted for such illustrations. 



PROCEEDINGS OF SOCIETIES. 

Royal Socie^ of Edinburgh. 
Monday, 2d April 1855. Dr CnaieTiBOH, V.P., in the Chair. 
The following Commimicatioiu were read : — 

1. Aecovnt of Experimenti to aeeertain tht anumnt of Prof. Wm. 

Thomson't " Solar Rtfraction." By Prof. C. PiAzzi Smyth. 

After alluding to the esoessive difBcuWy of aacertaicicg the preaenM 
and nature of a reBisting medium in space, by planetary or coraetarj per- 
turbations, the author reminded the meeting of the statements' made In 
those rooms last year, that oneof the consequences to which the dynamical 
theory of heat had led him, was the necessity of the existence of a medium 
filling space ; that such medium was but an extension of our own atmo- 
sphere, and must experience a condensation in the neighbourhood of the 
sun ; and that there must consequently arise a certain refraction of any 
heavenly body seen through such medium. 

Impressed, therefore, with the importance of endeavouring to get by 
these means some further light in regard to the long-vexed question of the 
resisting mediuni, Professor Smyth had instituted, daring the last summer, 
a series of obaerrations on stars in the neiKhbonrbood of the sun. Atmo- 
spheric difficulties had, however, prevented much being done ; and in the 
whole history of the observatory, but one group of observstious available 
fiir the purpose in view had been found. This, on being subjected to 
special calculation, has given two results, both confirmstorT, and indi- 
cting an amount of solar refraction of 0*-<H m right ascension, at a dis- 
tance of 12 minutes of time from the sun. 

2. On the ExUnt to lehieh the Theory of Vision requirei u( to rtgard 

the Eye at a Camera Obtcvra. By Dr QEoaan Wii.son. 

The object of this communication wis to combat the current theory of 
vision, as exercised by vertebrate animals, in so far as it teaches that the 
light which reaches the retina from without, thereafter passes throagh 
that membrane, and is absorbed by the pigment of the choroid be- 
hind it. 

The author, after enumerating the arguments adduced in favour of this 
view, proceeded to state that a mass of evidence, daily aocomulating, had 



182 Proceedings of SodetieB. 

eEtablislied, bejond ^aeition, the wrtaintj that light it reflected from the 
snterioT layers of the retina and from the choroid, and so abondantlj, that 
oculists take daily advantage of the fact to examine, by mean) of this 
light, the deeper internal structures of the eye. 

This organ, accordingly, cannot bo regarded otherwise than in a limited 
seme as a camera obscnra, and the argtunentt in favour of the opposite 
belief were shown to furnish no substantial support of the current Opi- 
nion. Thus, the ejes of albino animals were found to exercise vision 
perfectly, although destitute oi pigmtntrim nigrum ; and the presence of 
the (irpefum htcidum, which acts like a eoncare metallic reflector in the 
eyes of many creatures, was shown to fHimish no obstacle to sight, which, 
on the other hand, it rendered more acute when light was feeble. The 
supposed crosB reflection of light within the eye was also shown to be a 
phenomenon which could rare^ occur so as to disturb vision. 

The author finally nrged that the reflection of light from the bottom of 
the eye served important ends, especially in the lower animals. Those 
ends he held to be— 

1. The return from the choroid of light through the retina, ao as to 
double the impression on the latter. 

2. The reflection of light on external objects, which was best seen in 
creatures whose eyes are provided with tapeta l-acida, and acted alike 
as an assistance to them in finding their food, and in the case of car- 
nivoroDs nocturnal and marine animals, to their prey in escaping from 

In the human subject it was contended that, in very faint light, re- 
flection from the bottom of the eye would assist vision, and that the 
known delicacy of visual perception, which characterized those who had 
been long imprisoned in damp chambers or dungeons, afibrded an ex- 
ample of such assistance. The author also insisted on the fact, that, as 
the reflected light is always coloured, so as in the human eye lo be bright 
red, yellowish-red, or brownish-red, and in different eyes to a diflfereut 
degree % and as we add from onr eyes coloured light to every object we 
^aze at, no two persons see the same colour alike, or will exactly agree 
in matching tints. The existence and importance of such a chromatic 
personal equation was dwelt on at some length. 

3. Raearchet on the Amides of the Fatty Acids. By Dr Thomas H. 
RowNKT, Assistant to Dr Anderson, University of Qla^jow. 

The author in 'this paper g^ves the details of an examination of the 
compounds obtained by tbe action of ammonia on some of the oUs and 
fets, Tbe method employed was to mix one volume of the oil, two vo- 
lumes of alcohol, and four volumes of stronK ammonia, in a stoppered 
bottle, and place it in a moderately warm situation, the Etopp"~ >^'-'- 



at length the whole becomes nearly solid. The mass is collected on a 
doth filter, washed with a little water, and squeezed, and the residue dis- 
solved in warm alcohol ; the crystals debited on cooling are washed first 
with dilute spirit, then water, and agam expressed, and this is repeated 
till a reeinoua matter, which adheres obstinately to the product, is re- 

Tbe amides thus "farmed, when pure, are white, and permanent in the 
air, but if any of the reein be present they soon become yellow and 



If the oils examined by the author, linseed, poppy, and croton oil, yield 
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iBoiganunide, atmond and eeH oila oleunide, eastoT oil rtcinolamide, 
uid almond and castor oil, aflfiT BDlidiGcatutn by nitrous acid, give elaid- 
aiuide and palmamide, which two latter compousdB are iioiDeric with 
oleamide and ricinolamide. 

The melting point of tbes6 amides were found ai follows : — 

HargBraniilfl, 103° C. (60° C. BoallajO 

Palmamide and Elaidamids, . 91* C. 

Oleamide 82° 0. 

The author considers the melting points a«cribed to ricinolamide 
(66° C.) and isocetamido (67° C), by Boullay, are below the truth. 

The reseurhes of the author are not yet completed, and the results of 
experiments now in progrcM will be giveo on a fnture occasion. 



The following CommuuicatiotLB were read : — ■ 
1, Notice of tome new Forma of Brituh Fresh^Water Diatomacea. By 
WiiiUAM Gbeooht, M.D., F.R.S.E,, Professor of Chemistrj. 
The anthor stated that he had examined, more or lese minately, nearly 
300 &eah-water gatherings, and that he had found in these ytry nearly 
all the known Britiih species, besides a nnmber not yet described. 
The new forms were described in three sections. 

I. Species figured by foreign authors, but new to Britain. 



1. Eunotia tridentula. 

3. Navicula foUia (Trochm ?> Ehr. 

3. „ dnbia. EUti. 

4. „ Bacillum, Ehr. 

5. Plnnularia msgrnloptera, Ehr. 

6. „ ductyluB ■"- 



10. Stauronels Tentricosa, Efap. 

11. Cocconema comntum, Ehr. 

12. OompboDenia subtile, Ehr. 

13. Meloain dlstaos, Ehr. 

14. Navlcula ampbigomphus, Ebr., and 

15. „ diUtita, Ebr., pouibly 
varieties of Navicula dubiaj not 
flgared by the author. 



nodoaa, Kiitz. 

8. „ pygmEU, Ebr. 

9. Staaroneis L^omen, Kiiti. 

H. New Species, observed by others nearly about the same time as i» 
the author, and named by the HeT. FlofesEOT Smith, but still MS 



16. SaTicola apiculsta, Sm. 

17. „ TOitraCa, Sm. 

18. „ icatelloidfs, 8m. 

19. Uasiogloia OrsTlUii, Grev. 



20. Pinnalaria hemiptera, Sm. (not 

figured.) 

21. Kaiicula BaSata, Sm. (Anvergne. 

Found in Britain by the antbor. 
Sot figured.} 



m. Species now first described and figured. 



S9. Cymbella (t) stnnata, W. O. 
S3. „ turgida, W. Q. 
„ Dbtiua, W. G. 

PiscioolDs, W. Q. 
., Areas, W. O. * 

'. IfaTicula coeconeiformis, W. G. 
L „ lacDstris, W. G., do. i. 
, lepida, \V. O., do. fi. 
, bacillaris, W. Q. 
,, iDeorva, W. G. 
„ longicepa, W. G. 
1. Flanularia gracillima, W. Q. (tb- 
QTa, Sm.) 



34. Pinniilaria linearis, W. Q. 
3fi. „ blcepe, W. Q. 

36. „ digitoruliata, W. G. 

37. „ Elginensls, W. G. 

38. „ giDbieepe, W. G. 

39. StaoToneia obliqiu, W. Q. 

40. „ dubia, W. 6. 

41. „ ( OTalia, W. G. 

42. Siirirella teaera, W. 6. 

43. Qomphonema iniigne, W. Q. 

44. „ veatricDSum, W. 0. 

45. „ Sarcophagus, W. Q. 

46. „ agqaale, W.cL - 



184 Proceedmge of /^iociettet. 

The author eondiided bj mtiking wme oWrratioUH on the distrtbution 
of freah-nater diatoms, and ahowed hy various eiamplet that it is often 
quite easy to determine the characters of a species, if these be ireU marked, 
even wlien it occurs aparingly or scattered, and that when a form is omw 
noticed, we are pretty sure to find it soon after in greater abundance. To 
show the value of minute search, he stated that althougli most of the above 
new species occurred in several gatherings, yet, in point of &ct, nearly the 
whole of them had been observed in a detailed eiplor&tion of only four 
gatherings, those, namely, from Elgin, Elchies, Lochleven, and Dudding- 
stou Loch. 

2. On Glacial Phenomma in Petble$ and Selkirk Skirei. By Kobbi* 

Chambkbs, Esq., F.R.S.E.. && 

In this short paper, the author presented &cts, from which he thought 
himself entitled to infer that the Silurian mountain tract of southem Scot- 
land falls entirely into his views regarding ancient glacial operations in the 
country generally, as expounded in a paper read to the Royal Society of 
Edinburgh in December 1853, and publuhed in the Edinburgh Nae Phi- 
lotophicalJoumat for April 1B53. He showed that the compact boulder 
day, which he regards as the detritus ofthe early and general ^laciation of 
the country, exists in the valleys of this district, and in passes amongst the 
hill", up to those of Glenlude and Tweedshaws, which aie respectively 1152 
uid i.t.'>2 feet above the mean level of the sea. Striated boulders from Glen- 
lude and Tweedshaws were brought before the Society. The rounded form 
of the hUls, and the horizontal mouldingi orjlutings which are seen along 
the faces of many of them, he considers OS other memorialg of the operations 
in question. The nature of the rocks is unfavourable for the preservation 
of smoothed or striated surfaces ; but Mr Chambers had found one such on 
the border of St Mary's Loch, in Selkirkshire, 600 feet above the aea. On 
the assumption that the hills hod been shorn and rounded by moving ice, it 
appeared from the hijjh inclination of the strata, as exhibit«d in a copy of 
nofessor Nicol's sectionof the district, that the amount of denudation fully 
equalled the remarkable examples adduced by Professor Ramsay in regard 
to South Wales and the Menifip Hills. Finally, Mr Chambers described 
an example of the later and limited operations of ordinary glaciers in the 
elevated moor of Loch Skene, a tarn formed and retained by a moraine. 

3, Pfelifninari/ Notice on the Decompoeitione of the Plalimtm SalU of 

the Organic Alkaliee, By Tbomas Andebson, M.D., Begins Pro- 
fessor of Chemistry in the University of OU^w. 

This paper was a preliminary notiue of an investigation which has occu- 
pied the author for some time past, and which, though still too incomplete 
for publication in full, is sufBciently advanced to render obvious the general 
oharacter of the results, altliough, from the extensive and elaborate nature 
of the inquiry, a very considerable time must elapse before it is complete in 
all the requisite details. 

It has been known for some years that the platinum salts of the organio 
alkaliesaredecomposed when boiled with axcess of bichloride of platinum ; 
and with narcotine, the only one as yet examined, the action is a true pro- 
cess of oxidation, yielding results similar to those obtained by treating the 
base with peroxide of manganese or nitric acid. The present investiga- 
tion refers to the pure platinum salts, which undergo an entirely different 
decomposition, the nature of which is materially dependent on the stabi- 
lity ofthe base. Having observed that the decomposition was more ^oe- 
cise and definite when the less decomposable bases were employed, and ap- 



Proceedinga of Soeiatiea. 186 

puently colouUted tu afford tba kef to the more complex ehiogea, which 
oceoT in other cmw, the anthor has lulherto directed his Bttention more par- 
tkulArlftopjridineand pieoline. which are so remarkable for their »tabi- 
litj, and especially for the obatinac; with which thej reaist the actios of 
oxidizing agents. 

Whrai the platinum salt of pyridine, carefully freed from exeoM of bi- 
chloride of platiniim, is diBsoIved in hot water, and the Bolntion kept 
steadily boiluig for some houre, a fine Bulphur- yellow crystalline powder 
begins to appear. After five or six days' continuous boiling the whole of 
the platinum salt is converted iut« this substance, but if the powder be 
filtered off before the change is complete, the mother liquid on cooling 
gires a deposit of fine golden-yellow scaies resembling iodide of lead. 

The yellow powder is insoluble in water and acids, and is decraoposed 
by potash slowly in the cold, more rapidly on boiling, with the eTOlutiou 
of pyridine. It is the salt of a platinum base, analogous to platiDamine, to 
which I give the name of platinopyridine. Ita analysis gave — 
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It is therefore a bibydrochlont« of platinopyridine, with the fbrmula 
C.g H, Ft N .«- 2H CI, and the decomposition which yields it consists sim- 
ply in the expulsion of an equivalent of hydrochloric acid, as represented by 
the equation 

C,oH.N.HClPtCl, = C,t,H,PtN + 2Ha + HCl. 

The equivalent of hydrochloric acid escapes with extreme slovneis, but 
the change may be much facilitated by the addition of a sufBcient quan- 
tity of pyridine to combine with it, although an eiceas must be carefully 
avoided, as it produces a different decomposition, to be afterwards de- 
•cribed. 

Platinopyridine cannot be separated ftom the bihydrochlorato by alka- 
lies, but when boiled irith salts of silver, the corresponding salts of the 
base are obtiuned. The decomposition, however, is very slowly effected, 
and certain changes occur which the author ia not yet in a condition satis- 
factorily to explain. When the hydrochlorate ia boiled with two equi- 
v^enta of sulphate of silver, it gradually loses its coloor, and the yellow 
solution produced contains the sulphate of platinopyridine, which ia ex- 
tremely soluble in water, and dries up into a gammy mass on evapora- 
tion. Considerable difficulties were encountered in obtaining the aalts of 
platinopyridine in a state fitted for analysis, and the only one which has 
given satisAictory results is the chromate, which is obtained on adding 
bichromate of potass to the solphate, in the form of a fine orange-red 
precipitate, having the formula, C,o H, Pt N HO CrO,. 

When the bihyorochlorate of platinopyridine is boiled with two equiva- 
lents of sulphate or nitrate of silver tor a shorter time than is requisite 
for its complete decomposition, and the chloride of silver collected on a 
filter, washed and treated with ammonia, it leaves behind a yellow crys- 
talline matter, generally in small qoantity. This sabstonce is inaolnble, 
or nearly so, in water, bot dissolves in boiling nitric acid, from which it 
ia deposited, on cooling, in beautiPuI shining plates. It contains chlorine, 
but it! oonstitntion is not yet satisftctorily determined. 
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The golden-; ellaw Koles produced wben the elmllituni of the platinam 
ult of ppidine ii stopped before the ohange into platinopTridme i* «Dm- 
plete, uve & verj lingular eoiutitntioii, the analysU ginng — 
Eipt. Calcalatlon. 

Cwbon, . . . 22-70 23-47 CL, 120- 

Hjdrogen, . . 2-30 206 IT, II- 

Kitn>g»ii, d-26 N, 38- 

Chlowne, , . . 32-75 33-24 CI, 177'5 

Platinum, . . 36-61 36-»7 Pt, 197*4 

10(HI0 £33-9 

■nd it* formola u — 

C,, H. N H a Pt CI, + C.. H, Pt N 2H a, 
npiMeatiiig it as r dooble compound oi the original plBtinnm uH and 
the bibjdnMhlorate of platinopvndine. The author reservea the expla- 
nation of itt coDstitutioD until the paper tb published in full. 

When the platinum salt of pyridine is boiled with an excess of pjri- 
dine, the fluid becomea eztremeij dark-coloured, and on eTaporation to 
drrnesa in the water-bath and addition of irater, a dark solution ii ob- 
tained, and acrvstaUine reaidue left, which is very sparingly soluble in 
water, more so in boiling aloohol, and is deposited on oooung in imall 
needle-shaped crystals. Its eompoaition was found to be — 

Expt CalcQUtlon. 

Carbon, . . 28-31 2814 C„ 60-" 

Hydrogen, . . 2-48 2-34 H, 3- 

Nitrogen 6-58 N 14- 

ChloTuie, . 16-69 16-65 CI 35-5 

PUtinum, . . 45-83 46-29 PI 987 

100-00 213-2 

This eoireaponda with the formula C,g H^ Pt N-f-HCl, which ia that of 
a hjdrochlorate of platoiopjridine corresponding to the hydrochbrate of 
platoaamine. By b^atjnent with nitrate and si^phata of silver the salts 
of these acids are produced. 

The picoline platinum salt decomposea rerj slowly, but after eight or 
ten daji' boiling a platinopicoUne is produced. If a little picolme be 
added to the solution, the change is complete in a few hoora. The bihf- 
drochlorate is insoluble in water, and the double compound cont^ning 
that substance in combination with the original salt, and of which the 
formula is — 

C„ H, N H a Pt Cl,-|-C., H, Pt N 2H Q, 
CTTatallizea in grains, and is much lew aoluble than the corresponding 
pyridine compound. The properties of these subatancei wilt, be after- 
wards fully described. 

The platinoohloride of ethylopyridine is very dowly decomposed hy 
boiling, but eventually a substance is deposited which as yet has giren * 
only discordant results. A small quantity of pyridine appears to promote 
the decomposition, but the most remarkable effect is produced by tke addi- 
tion of ammonia. The aolution in thia case is completely decolorized b^ 
a few minutes' boiling, and it then gives a white precipitate on the addi- 
tion of carbonate of ammonia. The subatance ao obtoined is veir sp»- 
ringly soluble in water, and almoat inaolnble in alcohol. Analysis ahowed 
it to be Baewaki's carbonate, the sesquihydrochlorocarbonate of diplati- 
luunina. The action of ammonia la rudily explained by the equation 
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% H, N HCa+Pt C1,+2HN,=N, H, Pt HCl+C,^ H, N HCL 

The Mlt, N, H. IH HCl, wm separated from the flaid knd ezunined ; 
it appoBiB to be identicBl with the subsUnoe obtained by Gerh&rdt bj the 
■etion of anuaonu on the platinochloride of amiiuiiiiiuii.* 

The detoila of the«e, tmd other deeompoaitioiiB, the author reierTM io 
k inture time ; contenting himself with stating that mo*t of the platiunm 
aalti examined are decomposed b; Hufficientljr protracted ebullition, a^ 
though «ome are eitremelj stable. 

The plstinnm salt of eth jlamine i« ecareelj changed when boiled alona, 
but in presence of excess of base, a substance is produced, M>metime* in 
yellow, and at other times in purple crjatolB, which become jellow at 
212°. It appears to be the hydrochlorat« of platosetbj'lamine. 

The aniline compound is rerj easilj decomposed, but the piodoeta do 
not appear to be definite. 

The nareotine oompoimd dissolrea in a considerable qnantitr of hot 
mter, and on boiling the solution at first remains imchanged ; after some 
hours, however, it acquires a brown colour, and, a few minutes' longer 
boiling, a black precipitate, CMotsining the whole of the platinum, but 
eombined witb some organic matter, it deposited. The filtered fluid, on 
additionof ammonia, gives aprecipitate Tesemblingnarootine, but whether 
it is that base, or a product of decomposition, is not yet determined. 

The brucine compound is verj sparingly soluble, but if boiled with 
water is at length decomposed, with the production of a black powder ; 
on filtering a red solution is obtained, which deposits a jellow platinum 
salt on cooUng. It is possible, however, that this maj be merelj a por- 
tioa of the original salt, for as soon as the undissolved portbn hod be- 
come Idack the solution was filtered. 

The author reserrea for a future paper the consideration of the infer- 
ences to be drawn from this investigation, lemarking that it is likelv to 
modify to some extent certain of the views now entertained regsjolDg 
the constitution of the bases. In the third part of his investigation ot 
the products of the destructive distiUation of animal substances, he haa 
shown that pyridine and picoline, by taking up a single atom of the 
alcohol radicals, are converted into fixed bases, so that acoording to the 
ordinarily received opinion, they are nitryl bases in which the whole of 
the hydrogen is replaced by these difi'erent radicals. The production of 
the platinum bases, however, shows that they do still contain replaceable 
hydrogen, so that either the formation of a fixed base by the addition of 
one equivalent of a radical does not prove that they are nitryl bases, or 
the received opinion regarding the oonatitution of the platinum bases 
must undergo some modification. 

It is clear that at present we cannot attempt any explanation of tiiese 
apparently anomaloos results ; but the author is now engaged examin- 
ing the decompositions of the platinum salts of amide and nitryl bases 
oontuning known radicals, wnich will probably lead to their correel 
explanation. 

4. On tha VolatiU Batei produced by Dettr-active DUtiilation of Cin- 

chonme. By C. Gbetillb Wiluaub, Assistant to Dr Anderson, 

University of Glasgow. 

In thi« paper the author shows that cinchonino by distillation with 
potash, nnd^-goes a very complex decomposition, and that instead of 
yielding one base, as has hitherto been supposed, it gives at least seven. 

The mode of research at first adopted was to convert the basio liquid 
into platinum salt, and separate the bases by fractional crystallitation. 

• Comptes Bendu de* Travanx Chlmlqoes, 1849, p. IIS. Coonlp 
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Tlie experiments made ia thia muuier indicated that sereriil iubttancei 
were present, but it wai evident that to decide tlie queetion. a Terj large 
amount of material would be required ; the author therefore Buhjected 
lUO ounces of cinchonine to dittiUation with potash, and thus ohtaiued 
sufiicient of the basic oil to enable him to effect twelve complete fractiona- 
tiona, involring at least 240 distillations. 

Runge'a pjirol was preaent in the crude bases, and was removed hj 
protracted boiling of the acid solution. 

The bases were prodnoed free from water b^ digeition with potadi ; 
the following fractions were then analysed. 

Fraction ooiling ii( 310° F. The basic liquid on analjsis gave num- 
bers Biactly agreeing with the formula C" H' N, which is that of 
lutidine, a base which has as j-et only been twice observed before, it 
having been discovered in Dippers animal oil bj Dr Ajidereon, and 
found soon oAer in shale naphtaa bj the author of the present paper. 
Prridine and picoline were also found bj frsiiiionaU/ crystallizing the 
platinum salts obtained about this point in the earlier distillations, but 
the quantity present was extremely small 

Fraction boiling bttuieen 350° and 36u° J^. This fraction was found 
to consist of collidine, a platinum salt giving on combustion numbers 
agreeing closely with the theoretical values. Collidine was also found in 
fractions boiling as high as 380° t« 390°. 

Fraction boilioff Ulween 410° and 420° f. Five analyses of pla- 
tinum salts obtained at this point indicated the base present to possess 
the formula, C" H' N, being that of the chinoline of Gerhardt. The 
author proposes in a future paper to compare chinoline with the leuko- 
line of Hofmann, with a view of determining the question of their being 
identical, or merely isomeric. Chinoline forms by far the greater por- 
tion of the basic liquid. 

Fraction boiling between S10° and 520° F. This was found to con- 
sist of a new base, which the author terms Lepidine, the formula of 
which, derived from analyses of the double salt with bichloride of pla^ 
tinum, the hydrochlorate, nitrate, bichromate, and also the hydriodate of 
the amjl compound, is C" H' N, the experimental numbers in ea9h case 
agreeing closely with those required by theory. 

The author states his belief that several bases said t« be the sole pro- 
duets of certain reactions, as well as some natural ones, wiU be found to 
be mixtures ; he also gives the results of some experiments proving 
pyrrol to be produced by destructive distillation of many nitrc^eneous 
bodies, and concludes with the following table of the substances analysed 
by him in the course of the investigation, — 



Platinum salt of pyriduie. 



Lutidine, 

Platinum salt of lutidine, . 

„ „ methylltttidine, 
„ „ collidine, 
„ „ chinoline. 

Platinum salt of lepidine, 



. 01 iepid 
Hydrochlorate of lepidine. 
Nitrate of lepidine, 
Bichromate of lepidine, 
Hydriodate of amyllepidine. 



C" H'N, H a, Pt CI* 
C" H' N, H CI, Pt CP 
C" H'N. 

C>* H'N, H a, Pt a* 
C"H"N, HCa-PtCl' 

c" H"N, H a, Pt a» 

C" H'N, H CI, Pt a' 

C"H'N, 

C" H"N. H CI, Pt a' 

C" H'N, HCl. 

C- H'N, N0», HO. 

C" H*N, 2 Cr 0», HO 

C" H'* N, HI. 
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Monday, 3Gth April. The Very Rev. Prmcipal Lbb, V.P., 
in the Chur. 
The foUowing conuDnnicatioDa *ew read ; — ■ 

1. Remartt on the Coal Plant termed Stigmatia. B,r the 
ReT. Dr Fisniva. 
The author, after noticing the proofs of Stigmaria being the root of 
Sigillaria, called attention to the ezlernal organs, known formerlj as the 
leaves, and more recently as the rootlett of the former. He stated that 
in the maaj examples of stigmaria which he had examined, he had never 
obeerred these rootlets articulated to the stem hj anything resembling a 
1^-and-BOchet joint, considering the appearance which had led to tnb 
notion as due to shrinkage and state of preservation. 

The views of Dr Hooker as given in his valuable paper on Stigmaria 
in the " Memoirs of the Geological Survey," vol. ii., p. 437, were next 
considered. This acute observer, from an examination of a particular 
specimen, concluded that these rootlets, u-ieAi'n the body of the stem, form 
ODConical or flaggon-sbaped haws, the summits of which are on a levd 
with the mouths of the cavities in which thej ore contained. 

In the two specimens which Br Fleming exhibited from the Boghead 
parrot coal, it clearly appeared that the rootlets communicated directly 
with the body or trunk, which in this case had been filled from within, 
with the pulpy matter of the coal, and had thua entered the tubular root- 
lets which extended for some distance into the argiEaceoua matter on the 
outside. Hence he inferred that the flaggon-shaped bodies noticed by Dr 
Hooker were the lower portions of tbe rootlets, not in the inside, but on 
the Mittide of the stigmaria. 

Dr Fleming next exhibited examples of the different quaMitie» of coal 
produced by stigmaria, si^illaria, favularia, calamite, sfenibergia, and 
lepidodendron, observing that as these plants, can furnish coal-making 
materials leparatUy, and as their remains exist in coal, it cannot be de- 
nied that, in the aggregate, they would be equally productive, nor, with 
these facts in view, could it be maintained that coal con only be formed 
from fir or allied woods. 

The author then proceeded to observe, that in ordinary household ooala, 
■uch as caking, cherry, or splint, each bed is stratified, and the strata are 
separated at their partings by patches of fibrous anthracite, as if formed 
from broken portions of woody matter. These partings indicate a recur- 
ring intermittency of action, probablj arising from leaion cAonjfM during 
the accumulation of vegetable matter in a form analogoas to peat. The 
parrot roals, on the other hand, by the absence of stratification (being 
merely laminated or slaty parallel with the plane of stratifieaton of tbe 
neighbooring sedimentary rocks), indicate a more decidedly simultaneous 
origin, and appear to have been iu the slate of disintegrated vegetable 
matter, mixed more or leas with earthy mud, and distributed like the beds 
of sandstone and clays. That these co^ were originally clays into which 
bitominons matter was injected, will not be countenanced by any one ac- 
qoainted with their structural character, contents, and relative position. 
There is no bitumen in the Boghead parrot, nor any substance analogous 
to what has been termed ozokerite from Binny Quarry, to which Dr Ben- 
nett has referred. The last subttanoe, indeed, melts at a heat oonaideraUy 
below that of boiling water. 

The pulpy condition of the original material of the parrot coals must 
have been favourable for the molecular changes usually termed metamor- 
phic, which may have so far modified the forms and structures of the 
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t eoBxstetioawy ch»- 

Tbe ftnthor eonclnded b; remuking that the Boghead rurot could Dot 
be considered as a new mineral ^tcia, for it u neither cbemioall;, opti- 
cally', nor mechanicBllf homogeneoiu, m demonstrated in the {iap«r« of 
Protbgaon Bennett and Balfour in the la«t part of tlie Society's TranMC- 

2. On Bimrt caiued by Imptrfect Invtrtton of the Magnet in Obierwy- 
fHMU of Itagnttie Deelintttion. By Willum Swan, Esq. 

The direction of the maenetic meridian , aa indicated bj that of a freely' 
suspended maKnetized needle, will generally be erroneous, nnless the mag- 
netic azis of the needle ia parallel to its axis of figure ; and hence, in or- 
der to obtain an accurate value of the magnetic deolinatioD , it becomes 
neoessorj to take the mean of two obMrTationa of the needle, first sus- 
pended on its usual position, and next inverted. If, however, tbe inver- 
sion of the needle is not accomplished with perfect accuracy, the correc- 
tion, for want of parallelism between the magnetic axis of the needle and 
it* axis of figure will not be complete ; and the value of the magnetic 
declination obtained from the mean of two observations of the needle, 
first in its usual position, and then inverted, will bo afi'ected with a resi- 
dual error due to an imperfect inversion of the needle. The present in- 
vestigation refers chiefly to that form of declinometer magnet, in which the 
magnet is converted into a collimator by attaching to it a lens and cross 
fibres, or a divided glass scale, in the principal focus of the lens. 

It is shown that the errorsdne to imperfect inversion may be computed, 
provided the magnet is observed, not only in its usual position, and then 
inverted, — that is, tuned 180° round its axis, — but also when tamed 
round 90° and 270°. 

Patting / for the correct reading, for the magnetic meridian on the 
limb of the theodolit« used in observing the magnet; },, },. ),, }., for 
the readings, when the magnet is turned through 0°, 90*. 270°, 360°, re- 
spectively, and ■ for the correction to be applied to the value of the mag- 
netic declination got Irom the mean of the readings in the direct and in- 
verted positions of the magnet. 

The value of i in seconds of arc may then be compnted with sufficient 
accuracy by the following formnlm — ' 



tan^ = 






•'- .in r .in ^ CO. i, (),-).) 

_ do ■ CO. i. (^^^ + ■»,) .in i I4i - ^,) 
*» ~ iln 1' >in ^, iln ■J., cos J (}T--\) 

. = ., + »,; 

Where Ai = A + ji ; A, = P + nJ 

Vu tv '^i> 'h '"^ '^• ^"^"8 angles fbond by actual observation. 
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3. On the Aceuraetf aOainabU by mtant of UulHplitd Obtrvation: 
Sj Edvakd Sahq, 

In tliia paper tha author renai'lB that, on opening ^ny astronomlGal 
work of the present daj.we are at first startled bj, and th^ famllUnied 
with, the eicessire predsinn of the numberg tet dovrn. In our Nautical 
Almanac, for example, although referring to a period three or four jeara 
■nbseqnent to the date of publication, the declinatians of the stars and 
planets are set down to tenths of a second of arc, and their right ascen- 
sions to hnndredtbg of a second of time. 

Similarly in tables of the geographical positions of obserratories, we 
find the latitude and longitude otUn given to the same d^rees of preci- 
sion; an accuracy which would affect to dEscriminate between the lati- 
tudes of the two ends, or the Longitudes of tbe ttro sides of a dining-table. 

Yet it is very roach to be doubted if any astronomical instrument exist, 
whiieh, by a single observation, is capable of giving the altitude of a star, 
or the longitude of a place, true to the nearest second ; and it is also very 
mnch to be qaestioned, whether any ear, howeTei practised, have acquired 
Rich delicacy of perception as to note the instant of an expected occur- 
rence true to the nearest tenth of a second. 

Now, astronomers draw the most important conclusions &om the mea- 
surements of minute quantities. Thus, the absolute distances of the sun 
and planets are determined f^m the measurement of an angle of 8 or 9 
seconds, and wbieb is set down as being accurately &"'5T76, the unima- 
ginable precision of the last figure being obtained by Professor Encke 
from observations made in 1761, 1769. 

The linear velocity of light, again, is computed from observations on 
on angle of some 40" ; our knowledge of the relative masses of the planets 
is founded on the measurement of minute disturbaocee, and our wide guess 
St the distance of the fixed stars relies on the perception of a single se- 
cond of annual parallax, and a heap of uncertainties of precession, nuta- 
tion, and proper motion. 

The common method of determining any quantity to an extreme degree 
of precision, is to measure that quantity reiy often, and then to take the 
arithmetical mean of the multitude of discordant results, it being under- 
stood that some principle of compensation exists which renders the mean 
more trustworthy than any of the actual observatbns from which it has 
been obtained. 

But the author shows that in reality there are two perfectly distinct 
cases ; those where a known law of compensation exists ; and those in 
which tbe separate observations and their errors are independent of each 

Thus, when we repeat tbe measurements of an angln upon different 
parts of a circle, we are certain that, however erroneous the division may 
be, tbe entire circumference is 360, and that, therefore an error of defect 
inoneport, implies one of excess in another port of the limb. Again, if we 
read at three or five places equidistant from each other, we know that that 
part of the inaccuracy which arises from the eccentricity of the fittings is 
eliminated. Or if we take an altitude face East and then face West, we 
know that the two errors arising from a misplacement of the zero com- 
pensate for each other. But in aU those cases where the compensating 
principle exists, a result from which any of tbe compensating qoaotities 
IS excluded, cannot be considered oa that of a complete observatuin : thus 
an altitude face East, without its complementary altitude face West, could 
not be used to tbund upon ; and those only in which the compensating 
principle has had full scope can be admitted to be observations. 

The other case, tbe author illustrates by Sentini's obwrvations, uwdo>Qlc 
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for the pnrpoee of detencinmg the Utitudo of Padua, which cc 

obserriDg tKe instant when eeTeroI stara of varioua declinations reached a 
fixed altitude, in making which he depended on the goingof his clock and 
the Terticalitj of the aiia of hie instrument. From sixteen series of 
obseirations he deduces, as the mean 15° 24' 2'16" as the latitude of 
Padua ; bat when we examine his numbers wa find that two of them are 
C'lS below and one 5° above the mean ; and as there existed no particular 
reason whj one set of stars should hare been taken rather than another, 
Santini might hare chanced to make onlj one or other series of observa- 
tions, and have deduced materially difierent latitudes ; and within the 
limits of the errors to which the piuHicular class of obeerrations ia liable 
it is difficult to adduce anj argument in favoDr of one rather than the 
other, in fact, it is a matter of accident which result is arrived at it. 

The author oomes to the conclusion that the averaging of multiplied 
observations is a fallacy ; if the results agree, the averaging is useless ; 
if they do not agree, their discordances afibrds evidence that the meani 
employed are insufficient to procure the accuracy aimed at. 

Taking into account the various sources of error in the graduation 
and adjustment of instruments, we can scarcely assume that the declina- 
tion of any star is known certainly to half a second of arc, or its right 
a'cension to the twentieth second of time ; and it appears that the true 
use of multipUed observation is to guard against blunders in reading off, 
and to indicate the degree of confidence which is to be placed in our re- 
sults. A quantitative statement in any branch of physic^ science ahould 
give, along with the numerical result, the limit or probability of error, 
and conclusions drawn from such numbers ought to be made with the 
probabilities of error ilill in view. Increased exactitude is only to be 
obtained by improvements in the means of otiserving. 



Royal Physical Society. 
Wednetda^ 28(A March. Professor Flbuixq, President, in the Chair. 

1. Of Some CireuUtT lioundi, covered with a Metallic Slag, which oeeitr 
on the Sloping Sidet of tht Oneitt Hilli, Parith of Bimie, Moray- 
shire. By William RniND, Esq, (A specimen of the slag was exhi- 
bited.) 

Several deposits of this metallic matter occur in circnlar, somewhat ele- 
vated, mounds, about four feet in diameter, lying upon the moss-soil of the 
moors, both in this locality and in some of the moorland slopes of the 
country to the westward, the vague traditbns of the oounty being that 
they are the remains of iron-works, used by the armies that had in former 
times passed over the country. A discussion ensued, in which Professor 
Fleming, Mr Alexander Rose, and others, took part, on the probable cause 
of the formation of this metallic matter, — whether it was accumulated by 
fir«a oeeurring in the moors, or by solution, and subsequent deposition 
from water. Similar slags were exhibited bv Professor Fleming troat 
Marjculter, Aberdeenshire. An accurate analysis of the mineral waa re- 
commended, and a report to be given in to the Society at its next meeting. 

2, Conlribu$i<m$ to the Hydrology of the Britith Itlcmds, By Wiluan 

Rhind, Esq. 
In collecting materials for the Hydrology of the British Isles, in con- 
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neetion with Mr Eeitli JohnsUm, for the second edition of hia Plij'flic»l 
Atlas, the anthor had obtained, from published and unpublished sources, 
upirards of one hundred records of rain stationa and temperature. These 
amounts were marked down in their respective positions on the map of 
Britain, and this map was coloured with light and dwk shades according 
as the amount of rain-fUl was small or large in the locality. The map he 
exhibited showed, in the first place, what had been alreadj done, and what 
parts of the conntrj' yet remained to be filled up by observation and re- 
gistration. A considerable portion of the surface of Britain and Ireland 
was observed to be dotted with figures, but a large pai^ of Wales and the 
north-west coast of Scotland were deficient. If we take three waving lin^s 
along the map of Great Britain we shall meet with three gradations of 
rain-fall. The line along the east coast, and penetrating some way into the 
interior, marks oat the region of least deposition. On the whole easteni 
side of England, from Kent and Surrey, and Oxford, north to York, the 
average annual tall of rain is 23 to S4 inches. From Durham, north into 
Scotland, the mean fall is 27 inches, though in some localities, as Mid- 
Lothian and Moraysliire, the rain fall is ^m 24 to 25 inches. The mean 
■nnool rain-fall of the whole eastern half of Great Britain is 2? inches. 
If we take a middle line, which inclndes the mountain range that traverses 
England firom south to north, and extends through the centre and west of 
Scotland, we find that here is the greatest amount of deposition. In the 
moontains of Cumberland and Westmoreland, from fiO to 140 inches of 
rain fall annually. South of this range throughout Bnglmid , trom 36 U> 
46 inches are deposited. In Scotland, from the Lowther Hills to the 
mouth of the Clyde, from 47 toSOinches. A third line embraces the west 
eoaat near the level of the seu. At Land's End, the annual fall is 42 inches, 
in Ejsnoor, 56 inches. As weproeeed farther north, the mean fall de- 
creases to 38 and 3d inches. Taking the western half of Britain, includ- 
ing the mountain regions, the annual mean of the rain stations is 45*5 
inches, bat considering that there is a deficiency of data for the elevated 
regions of Wales and the north-west of Scotland, and a preponderance of 
coast stationa where the fall of ruin is moderate, we may suppose that the 
actual fall for the western half of Britain is at le^ 5 or 10 inches more than 
tiib average ; that is, from 50 to 55 inches. We thus see that the moun- 
tain regions of Britain, by their superior elevations, compared with the 
Tolleys and plains, and by the consequent diminution of their sorface tem- 
perature, become the condensers of the moisture of the warm and moist 
■outberly winds. From the interesting data of Mr Miller of the Lake 
district of England, it is also demonstrated that the greatest amonnt of 
depositiou takes place at an elevation of 1900 feet, and above this, the 
flul of rain rapidly diminishes. 

In Ireland the greatest amonnt of rain-fall occurs on the south-west 
wast, 59 inches falUng in the vicinity of its highest range of mountaius. 
In the low lying centnu plain oflreland the annual fall is 23 and 24 inches, 
while on the mountain ranges of the north-east and south-east &om 3tl to 
37 inches fall. 

If we divide the year into three periods of fonr months each, beginning 
the winter period vrith November, we shall find that most rain falls in tbe 
mmmer and winter months, and leart in spring. This is shown in the 
&Uowing tabular view : — 
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^^,. 


Winwr. 


Paniance, Cornwall, .... 
Ke-wlck 


160 
8-8 
11-6 

10 2 
6-7 
7-2 
7-3 


lit' 
2*0 
S'ft 

17-3 
14-3 
s-s 
9-4 
10-0 


Inrtift. 
17-4 

19-9 

ia-6 

IS'S 

lie 

8-9 

C-6 
8-9 


Oilmoartou, Laiurkthire, . . 


Boikin 


York, 



On the east coast there ore during the jear 165 days on which nin falle ; 
en the weft coaat there are 213 da,j» on which ruin falls. The greatest 
depth of rain noted to hare fallen in twentj-foor hours, is from l)j to 2i 
inches. At Kendal, in 1792, 4} inches fell. Our longest »)ntinued rains 
tuoally begin on the south and west of Great Britain, and proceed north- 
wards- I^his oceors when an easteilj and south-west correutboth pTcvail 
in the atmosphere. In these cases it sometimes takes seveTal days before 
the drj ea«t wind becomes saturated with ntoistnTe, and rain begins to fall 
on the eastern coasts. Hence the popular idea that our greatest raiiiB 
coma ftom the east, whereas, in reality all the deposited moisture comes 
with the Mutherlj current, and the cold east wind acta merely a* the con- 
deanng agent. 

3. On the Diteovery of Oaleartoa* Zoophyte* in the Boulder Clay of 
CaitkneM, If.B. Bj Charles W. Pb»ch, Esq., Wick. 

Zoophytes have hitherto been discoTered in the boulder day of Caith- 
ness, but the author laid before the Society specimens of two species, one 
fbnnd by Mr Dick at Thuno, the other by himself in the scaur in Wick 
harbour. The former which was much nibbed, proved to be the Lepralia 
timpleec of Johnston, the latter the Li^-alia Peaehii, both of which now 
exist in oor seas. The only perceptible difference between the recent and 
ancient specimens, is, that the latter have thicker walk to their cells, pro- 
bably as a provision against the Boreal clime and more troubled seaa tbey 
were denizens of. Besides this addition to the fauna of the boulder clay, 
he mentioned that its flora has yielded some of those curious ealcareons 
plants, the Melobena. He proposed in a ftiture commnnioation to lay be- 
fore the Society, the details of a miciotoopic examination of these plants. 

4. Mr A. MoitBAT then read a short notice he had received from Sir 
W. Jardine on the Bart-boriny Woodpmtert of California. 

5. Analyte* of Table Spar from Moume Jfouttfatns, and Peetolite from 

CHnan. By M, Fobstbx Heddlb, MJ). 

These maljsea have already appeared in the Philotopbical Magaiine. 

6. Dr J. A. Shith exhibited an adult male, fbmale, uid young male 
of the Gadwall duck (Anas ttreptra), shot on the Forth, near Kin- 
cardine, in the beginning of March ; two adult males of the Smew 
(VerjRM albellut, Linn), killed near Mountblairey on the River Do- 
veron, in Banffshire, in February and March : and a specimen of the Glau- 
cous Gull, Lanu gh»ovt, token on the Firth of Forth last autumn. 
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1. Bemarkt on Rain Oauga, leith the viae of uewring ComparabU 
Obaervalioru. By ProfesBor Tisuisa. 

In thiB conununication, the aotlior remarked that the ezpenBiTe fi>nn ta 
which Tain-gaages were hbubII^ made, rendered them comparatiTelj rare, 
bat the gauge recommended by himself, and described in this Journal for 
July 1849, in its most eipeneiTe form cost only about £1. He pointed out 
the objectiona to rain-ganges of the ordinary constmction, and partionlarly 
to the error which is introdTieed by having them elevated abore the bot- 
face, stating that when bo placed their indicationB are not to be relied on. 
The author stated as the result of experiment, in accordance with theo- 
retical considerations, that ram-^auges need not exceed three inches im 
diameter, that the trouble attending them may be limited to emptying 
them once-a-month, and that the index rod, if divided into tenths of aa 
inch, is sufficient tor all practical purposes. The eve witJi a very little 
practice can easily read off to one-fourtli of a tenth, a difierence often 

nter than the amount of rain falling at the same time within short 
JiceB. He mentioned that gauges of the description which be had re- 
oommeoded were beinz establiahM in diSerent parts of the country. 
Twelve parish Bchoola m Annandale were lumuihed with them by Mr 
BiTBon, for his Grace the Duke of Buccleuch, and the results, according 
to Mr Stewart, Hillside, Lockerby, have been satisfactory. In conclusion, 
he remarked that trust-worthy ubservations would not be secured, for 
generalizations regpecting the diBtribution of rain, until some simple, 
easily constructed, and inexpensirebut accurate form of gauge be adopted, 
(och OS he believed his instrument to be; and sank in agrass plot, as&ea 
from the influence of trees, buildings, or local currents of wind as prao- 
tieable, the grass around the funnel being occasionally trimmed. 

2. On EUctrieal Fithet ; with a deteription of a nta Speeiet of Malap- 
teTunufrom Old Calabar, reetivedfrom the Reu. Hope M, WaddM, 
Mitiuntarp there. By Andhiw Mukxay, Esq., W-S. 
See page 35 of the present number of this Journal. 

3. Mr Mairay exhibited a collection of Coi«o}itera, which he had received 
from Mr Jameson, Professor of Chemistry at Quito. Among these weT« 
Oxifchelia bip'uiitulatit,Phamuicontpitillatut,Semwiuiimperiali», and 
other known Columbian species, but a great many were new to him, and 
apparently undescribed. 

Mr Murray also exhibited a few Coleoptera, taken by his friend Cap- 
tain Macneil, of the 30th Regiment, in the camp before Sebastopol during 
the past winter. These included fine specimens of if [itniiiarirA^rut heroe, 
Cetonia ttictita, and some other species, which, bceidee their beanty and 
rari^. possessed an additional interest from the locality and circumsbinces 
in wfaicii they wen collected. 

4. Anatomieal detailt of the new tpeciet of Malaptervrue. By Professor 

OOODSIK, 

Professor Ooodsir stated, that as he had only received the specimen of 
MalapUrarat a day or two before the meeting, it was impossible for him 
to do more than merely make a few remarks on the subject. He would, 
however, be glad to give a detailed communication to the Society next 
■uaion, after he had made a coretU dissection of this very interesting 
n2 
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flili. The Professor then, after reviewuig ihort]^ the reialti of Paoini'f 
recent examiDation of the electricaJ organs of Torpedo, Oi/mnolu$, and 
MalapteruiMt, and his own eiammation of the presumect electrical otsbh 
in the tail of the skate, discovered bj Dr Stark, and snbsequentl; described 
b; Robin, stated that, so faraabUomi dissection had proceeded, the struc- 
ture of the specimen oi Malavlervrui, for which he had been indebted to 
Mr Murraj, corresponded to the description of Pai^i, with the exception of 
the structure of the electrical organs themselves, in which he had hitherto 
ikiled in detecting lozenge-shaped plates or octahedral oells, but could 
make out onl/ a fine fibrous mesHworli:, permeated by a gelatinous graun- 
lar substance, as had been previously stated bv O^offToy. The presumed 
inner electncal organs he found, as Furini had described, to be meielj 
fibrous membranes, with subjacent fattj deposits. 

5. Dr Lowe exhibited some interesting specimens senthomebj the B«v. 
Mr WaddcH. Among these was a lizard, evidentl)' belonging to the 
Monitor class of lizards. It was about a foot in length, arid beantifiillj 
banded and spotted, bearing a close resemblance to the figure given in the 
ninth volume of Curler's Animal Kingdom us Monitor pwlcKer of Leach, 
but dififering fh)m that species bj the rings on the tail being continued to 
the extremity. Two large myriapods, — one, which appeared to be Jiilv$ 
maximut, was about seven inches long, having fifty-four rings. It was 
a male, tho very remarkable organs of reproduction being very conspi- 
cuous on the sixth ring. The Lsst ring but one was prolonged so sd to 
almost form a tail. On each leg, except on the first three or four paira 
and on the last seven or eight, was a remarkable gland-like body, situate 
on the joint immediately before the daw. These were probably analo- 
gous fo the bodies observed in the foot of flies, and for the same purpose, 
viz., to assist in walking. The other Julus was evidently a female, as 
shown more particularly by the fringes on the sixth ring. This specimen 
measured no less than nine inches, and had sixty-six scales or rings. Al- 
though a dilferenee of aei might account for some variety of appearance, 
Dr Lowe bad no doubt that this specimen belonged to adistiuct species. In 
particular, he pointed out the beautiful sculpture to be observed upon its 
surface, and the greater length of the antenns. The penultimate segment 
also was not in any degree prolonged, and the legs were provided with two 
instead of one of the gland-like bodies already mentioned. Lastly, Dr Lowe 
showed two cockroaches of an unusual appearance, and some spiders, the 
wholeofwhich had been sentbr Mr Waddell, and to whom the Society had 
already been so much indebted for various objects of the highest interest. 

8. Analynt of tht Morayghire Slag, exhibited by William Rhind, Esq., 
at last Meeting. By M, Fobstex Hedm^ M.D. 

The author stated that the extrrane brittleness of this substance, tha 
nombarof Tesicnlar cavities, the pavonine lustre of its fracture, and tha 
•eparatlonof minute specks of metafile iron, showed that it was indubitably 
a ilag. In the qualitative analysis he obtained silica, alumina, lima, 
oxides of iron and mangapese, magnesia, potash, soda, and a trace of phos- 
phoric acid. The quantity of silica is 24'04d, of alumina ljt'410, of lime 
2-184; theproportionsof magnesia, potash, a&d soda being small, he did 
not determine, and the large excess obtained in the analysis, when the iron 
was calculated hs peroxide, showed that a considerable portion of it (about 
ene-third) must hare been present in the metallic state ; the t«tal qoan- 
tity calcinated as metal is 52-370 ; the manganese he did not separate 
from the iron, because the quantity was smaU, and could not in any way 
affect the decision that the substance was a slag. 

Upon the whole, the opinion of Dr Fleming, as stated fet~Urt)iDdctiag, 
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■eemed to be established, that tbe anbatwoce in queition was neither an 
ore of manganese nor a bog irou ore, but a «Iag ariiing irom the burning 
of a bed of peat during a drj season, melting a AiTuginoua soil. 

7. yatice of the Diicoveri/ of Fottili m the lAmatonet of Dumus, in 
(Ad County of Sutherland. By Cbaeub W. Phach, Esq., Wick, 
Corresponding Member of the Bojal Creographicol Societj of Cornwall. 
(The FoflsUfl were exhibited.) 

The author, after stating that the limestone beds of West Sutberland- 
■hire had been referred bj Mr Hugh Miller to the old red sandstone for- 
mation, although the absence of fossUs had prevented his asserting this 
positiTelj, stated that he bad been fortunate enough to detect in tbe lime* 
stone of Dumees distinct traces of spiral shells, probably Gonatites or 
Clymenis, which exist, though not abundBntlj, between Balnakiel and 
the Ejle of Durness. Besides the whorled shells, coral-like markings 
were very abundant, as well as the pipe-like forms found by Mr Miller 
in the quartz rocks of Assynt. He found wnongBt the blocks scattered 
over the face of the oountry around Durness, and on the tops of the dykes, 
several containing these strange forms, and he immediately detected their 
similarity to those be had found at Qoran Uaven, Cornwall, in the quartx 
rocks. The Cornish ones he described in a paper published by the Kuyal 
Qeologicsl Society of Cornwall, as like the sandy tubes made by the iS^ 
btUaria alveolata, so abundant un that coast, and occasionally found on 
■11 the coasts he was acquainted with. He still saw the resemblance in 
the Sutherland ones, and it would be a very interesting fact if, besides 
these " pipes," Trilobites, Orthidn, &c., should be found in the Assynt 
quartz, as well as the Cornish. 

Mr H. Miller stated at the close of Mr Peach's paper, that he had 
twice visited the north and west of Sutherland, in order to acquaint him- 
self with the character and relations of the formation in which Mr Peech 
had been so successful. Bat though he hud examined with some little 
care the cherty concretions of the limestone of Dumeaa, he had found 
no such decided organisms as, one at least, of the epeoimens on the table. 
The apparent whorls in the rock had attracted his notice ; but the region 
was one in which mistakes had already been made ; MaccuOoch had re- 
garded the white cylinders of Slonechrubie as organic; and the late Mr 
Hay Cunningham had fallen into what was deemed a similar mistake re- 
specting the supposed tubes of Loch Erribol ) and as he could get no such 
unequivocal organisms as the one on the table, he did not venture to coma 
to any conclusion regarding them. One well-preserved fossil, however, 
serves to throw light on many obscure ones, and such was the cast spe- 
cially referred to by Mr Peach, now before the Society. It was evidently 
that of a whorled shell, though, as its whorls were not on the same plane, 
neither a Clymenta nor a Oonialilt. It was not, improbable, however, 
that tiie other whorled aheUs on the table belonj^ to the former genus — 
a genns of which no fewer than forty-three species had been found in the 
old red sandstone of other countries. Mr Miller then went on to show 
tbe stratigraphical relations of the Durness limestone. It was orerlaid, 
he stated, by a vast deposit of quartz rock, corresponding apparently to 
the sandstone of Tarbat Ness and Dunnet Head, and underlaid by a 
coarse-grained red sandstone, the analogue, it would seem, of the Great 
Conglomerate ; while the limestone itself appeared to beloiifj to the same 
geologic horizon as the flagstones of Caithness and Orkney, and the flsh- 
beds of Cromarty and Rosa. No very decisive finding, however, could 
be based o|^the organisms yet found ; and Mr Miller concluded by re- 
marking, that he trusted Mr Peach would have some farther opportunity 
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8. Sr JoBN Ai.BX. Smith exbibitod two adnh ipedmeng of the Water 
Bail, Ballui a^alictM, Feim., captured by hi* friend Dr John Mesaer, 
R.N., OS board H.M.S. Arrogant in the Bouthem entriuioe of the British 
Channel ; one on the 12th October IBSa, in lat. 49-27, N., long. 8-3 W. ; 
the other on the 13th, in lat. 48-55, N., long. 5-22, W. A remarkable 
pale-coloured specimen of the Rlng-dore, and a eurions piebald Mok, 
oaught near Cruoond. 



Botanical Society of Edinburgh. 
12th ApHl 16.55. 

1. On Placenlation. By Jobit Clblind, Esq. 

Profesaor Balfour. 

In this paper the author endeavoured to show that in aome ease* of 

■upposed azile plaoentation, the ovules were attached to the reflected 

margin of an inner rovr of carpels. The paper is published in the Anoais 

of Natural Hibtor/ for May 1866. 

2. Note* <m tht Flora of the neighbourhood of Oattle Taylor, in the 
County of Qalaag. By A. G. More, Esq., Trinity College, Cam- 
bridge. 

3. Notet on the Flora of the Btm Rock. By Profesior Balfouk. 

The fblloving is tho)i«t of the plants which have been observed at dif- 
Arent times on the rock : — 











LeontodoD TaraMCum 




r-rambemaritiniBt 


CaHaos tenulflorui 


litooftheoldgardan 


CoohlearU offlcinalii 




Agrosti* canina 




palostris 


vulgaris 


Jitchnis diurna 


Hjoscyamui nigcr 


Holcus lanatiii 




Anneria maritima 


Poa triviaHi 


„ seniidMandrum 


Atriplc. ros*a 






Data Diaritima 




Geruilum moUe 


Rumei eriapni 


Soleroohloa maritima 


Vieia iBthjroldee 


... AcQtosa 




MoDtia fontana 


Crtlea dtoica 


Festuca ovina 






... duriuscnla 


Bieraciam PUoHUa 


.11. Hd garden) 




LMtrea dtlatata 


Sq nam aria moramm 


Chondrna crisp us 


HypDUtn, Sspecin? 
... aquiU 


PraMla orbicularis 


mmramilloaos 


r,anj]Daria digiuta 


Delesseria saugulnea 


... niBtiUs 


... uccharina 




Placodium canescens 


CaUittamnlon Hothli 




Th« total number ofrpe 


ctes obiervad amount to— 




Phanerog«noa 






'. 


! '. 82 



b..?^ot>^lc 
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4. Notiet of Hantt coUeeted during a Trip to Lock Lomond tn July 
1854. By Professor Bauodb. With Remarki oa the Geologicvl 
Pbenomeiia obferred daring the Trip, fi; Jamks JIbctok, £«q. 

i Rtgiiter of the Flowering of Spring Plantt in the Royal Botanic 
Oarden, cu eompared mtk the ftmr jareviout year*. Bj Mr Jamb* 

M'Nab. 
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1801. 1 1863. 
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Feb. l4'M»reb 1 
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Mar«b 3{ — 16l 


— 20 


Feb. i 
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- 10 - 9 


Jen. 2fi 


Jan. 18 
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! 


— 10 — ai 


Much 11 


March S 


Scilla bifolla, Altw 
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— 21 
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_ 141 — 30 


— 28 
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Feb. ISFab. 1 


Ibd. 14 


Jan. 2 
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— 27MMch2S 


— 21 
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F.b. 1* 


ArabUiUbidm 






— 15] — 16 
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— 7 


AubniUa gnDd[flan ... 






— 17 Feb. 1 


Much 18 


March 1 








Mareh 1 


M-LTchSt 
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Feb. 29 


DonilU EpipactiB 
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Prim nla nivalis 
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March 16 


8cilU bifolU, cnrnlea ... 






— 1( 
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March 20 


— 6 


Piilmon>ris ugixtitblia 


— 




— 1£ 


— 30 

— Sft 

— 26 


— 1 
Feb. 2 


— 23 

- 26 


Sjmpbytiim cnacancbm 


~ 


— 11 


Dreba «i«.ides 






~ 20 April 1 


Hardi23 


- li 


Ervthrooian Dtm* Csnb 






— 10'H>reh 19 


— 12 


— 1 








— U| April 13 


Feb. 21 


April 16 


TouilBgo Farfsn 


- 




1 — * 




Feb. 19 



Mr Etarb Btttted that the first expanded flowers of the Apricot were 
observed in the Eiperimeutal Garden on 24th March, being about three 
weeks later than Urt jear. 

Lowest Temperatures indicated bj the Register Thermometer Fah. kept 
at the Botanic Oarden dnring March 1855 : — 
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... 2* . 


. 24 







Average lowest temperature for March iO^'. 
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lOeA May 1855. 
1. On tome Ntw Specie* of Britiih Frah- Water Diatomacea, leiih 
remark! on the Valve of certain Specific Charaeten. Bj Profewor 
Gbeooky. 

After enuTQCTfttiag the TariouB s . _ . 

or raxe in Britain, and which he bad detected i 
Professor Gregorj remarks ; — 

Species, among diatonia, are generallf dtBtingvuhed bj the following 
porticulan , which are noted in the character attached to the specific name, 
viz. the form; the structure, where anything remarkahle occurs; the 
length of the individual frustule, within the usual limits ; the arrange- 
ment and number of the strite, where these are visible, as well as their 
nature, whether moniliform or conCinuooa, narrow or broad, doee cr dis- 
tant, &G., and freqaentlj the aspect of the median line, if present, and of 
the nodules at its centre and extremities. 

I shall not here enter on the subject of the structure of the frustule, 

fiartlj because this Is rather a generic than a ipecifio character, and part- 
j because little is known of it in reslitj. 

But I propose to direct atteution to some points which occur in almost 
every character of the species, namelj, the form or outline, the number of 
the strin in a given space, and the aspect of the median line and nodules, 
because it appears to me that these characters, at alt events in some spe- 
cies, are subject to considerable variation, and cannot therefore be safelj 
trusted to as specific characters. 

First, as to form or outline. In a laige nnmber of species this varies 
•o much that, if we were guided bj it, we should make many species out 
of what certainly is but one, as la shown by the fact, that these forms 
Thisk 



pass by gentle gradations into each other. This kind uf v 
in Navicula lacuetris, of which three very different forma ou.ua. i.l u> aatsa 
also in Navicula elliptica, of which four varieties occur, only three of 
which are oval, but of different proportions, while the fourth is con- 
stricted. Navicula dubia is believed to belong to the same species as 
N, amphigomphus and N, dilatata, and by some, all three are united to 
N. firma. It is certain that all four agree in having the side lines, bnt 
the^ all differ in outline. Navicula lepida, one of the new species, ex- 
hibits three varieties, differing in form. One is very short and broad, 
nearly orbicular, while another has straight sides. But the most remark- 
able example is found in a species which I have elsewhere described, 
and which has, although very frequent, been most unaccountably over- 
looked hitherto. I have named it Navicula varians, and I exhibit 
a proof of a plate, not yet published, in which I have figured a con- 
siderable number of tho types of form in which it appears, along with 
many of the intermediate or ti-ansition forms which I always find to ac- 
company them. It would require a second plate t^i show all the marked 
types, of different outline, observed in this species, and the connecting 
transition forms. Of aU those figured in the plate, not more than three 
have ever been figured before, and these all as distinct species, namely, 
NavicnU inflata, N. rhyncocephala, and N. scutelloides. But the first 
and the last of Uiese are only doubbTully placed by me under N. varians. 
The former may be a distinct species, although the figures seem to show 
that it also has a tendency to vary. As to the latter, the N. scutelloides 
of Smith would seem, according to Dr Greville, to be a Cocconeis, not 
a Navicula. 

My reason for uniting nearly the whole of the forms b the plate, and 
■ niirnhfr of others, in one species, are, first, the Eimilarity in the general 
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upect, and in the peculiar oTTaugenient of tho atrite ; lecondly, in the 
gstheringB where 1 find them, all or most of them occur together, with 
ererj degree of intermediate form. Yet, if several of those which difler 
most in form were to be found unmLied with olhers, the7 would cer- 
tainly hare been conaidered — indeed, eo far as obeerTed, tbej have been 
considered — aa distinct species, and some have even been placed in dif- 
ferent genera. 

It is plain that, in describing this species, we cannot give kdj form aa 
a specific character. And if our deseription or our figures are to be of 
use to observers, we must give at least figures of all the distinctly dif- 
ferent tjpes of form, addiuc that transition forms occur between anj one 
of these tjfies and all the o^ers. The same rule applies to all the s^ciea 
already noticed as varying in form. To these I may add the following — 
viz., Pinnularia divergeus, Navicula rhomboides, Eunotia triodon, E. 
bigibba, Himantldium bidens, and others. 

The neit character is that of the number of stri», which in this eountiT 
are usually given for 1-lOOOth of an inch ; on the Continent, for l-lOOth 
of aline, prl-1200thof an inch. In some species, perhaps in many, this 
character is by no means constant. In Navicula varians, I find that in 
the smaller individuals, there are often 24 to 26 stris b l-lOOOth of an 
inch ; while in the larger, there are only 14 to 16, and this in individuals 
of the same type of outline. Smith describes Pinnnlaria divergens with 
11 stria! in 1-lOOOth inch, whOe I find it more fretpicntiy with from 22 
to 26 in I'lOOOth inch — the arrangement, which ia peculiar, being the 
same in both. 

A very striking example occurs in Navicula elliptica, which, aa we 
have seen, also varies in form. The species, as described by Kutzing, 
has very coaree stric, even coarser than appears by any of the figures. 
But in a variety to which I have directed attention, and which I regarded 
on this account as a distinct species, till I found a gradual transition to 
the first-named type, the strife are so very much finer, being about three 
times more numerous, tliat the aspect of the frustule is totally changed. 
In comparing examples of the extreme types in regard to striation.Itooh 
individuals of equal size, and I found in one very coarse strice; in the 
other, Gtrix so fine as not to be easily seen, unless the valve were placed 
in the most favourable position with reference to the light. I might adduce 
other ezauiples, but I shall pass on to another character. 

This ia the appearance of the median line and nodules. In the coarsely 
striated variety of X. elliptica, there are lines on each side of the median 
line, forming a double cone, of which the bases meet near the centre. But 
in the finely striated variety, these lines are parallel to the median line ; 
only bending outwards round the central nodule. This assists in giving 
a very dificrent aspect to the two forms, which yet are connected by a 
graduated chain of transition forms. 

Time will not allow me to dwell longer on this subject ; but I may add, 
that in the variety of Navicula lepida, the character and aspect of the 
median line and nodules is quite difierent from those in the typical form ». 
In this case, the striation is also more conspicuous in than m it. 

We have, then, if we consider Mily the three characters of form or 
outline, number of strise, and aspect of median line and nodules, evidence 
that great variations may occur in any one of them. Nay, in Navicula 
elliptica and X. lepida, variations occur in all three together. In such 
cases as these lost, it is difBcult to define the species by these characters 
in tbe usual way, and we have apparently no resource but to state the 
fact of tbe tendency to vary in one or more of these points, as one of the 
speufic characters. In Navicula varians, the arrangement of the strife 
is alvays the same, as it is also in Finnularia divergens, and many other*. 
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but in Xaviculft elliptica eren this faila; for jhe strin are highly riujkte 
in the coarselj stri&ted form, and neorlj parallel in that with finer Btriffi, 

In all such cases, the definition ehoutd be accompanied hj accurate 
figures, showing the way in which the species vary, and in regard to out- 
line, as already remarlcBd, giving alt the marled types of form between 
which the transition forms will naturally find their place. 

Ab to size, in some cases enoriuuiu rariationa occur, as may be seen in 
the plate of N. varians, even in the same type of form ; aleo in N. ellip- 
tica, Eunotia triodon, Pinnulariu divergens, and many others. If Pinnu- 
laria megaloptera be referred to P. lata, we have a variation in length 
from about 20-10,000tha of an inch to nearly 80. 

The distribution of DiatomB over the world is one of the moEt remark' 
able points about their history. Not only do we find, if we examine s 
gathering from any part of the world, that most of the forms aro identical 
with those of our own waters) but in tracing these minute organisms 
through the later to the earlier Bedimentary rocks (and it is said that they 
occur in the lower Silurian strata, the oldest in which any organic remains 
occur), we find still the greater number of species to be those of the pr&- 
sent day. This part of the subject well merits a close investigation. 

Ehrenberg, in his last great work on the distribution of microscopic 
forms oTer Uie earth, both in the present period and in past geological 
times, has shown that in all Eoils in which plants grow, Diat«nis are pre- 
sent, often in considerable quantity, and in great variety. He ascnbea 
to them a great part in the formation of such Ei^Ile, and it is probable Uiat 
by their life and growth they extract much silica from the water in which 
tney live, and transfer it at their death to the soil. The sediment of alt 
rivers contsjns a considorable amount of Diatoms, as, for example, the 
mud of the Nile and that of the Ganges, which have formed the great 
Deltas of Egypt and Bengal. 

I propose to lay before the Society, at a future meeting, the results of 
an examination of some small portions of earth taken from botanical spe- 
cimens in herbaria from foreign, chiefly tropical, countries. In all of 
these Diatoms occur, so for as I have examined tbem, as is also reported 
by Ehrenberg in the work I have alluded to. If any member of the 
Society can supply me with such earth from exotic specimens, as in many 
cases a little earth adheres to them, I shall t>e very grateful, and they 
shall be carefully examined, and the results mode known at the time re- 
ferred to. If any plants should arrive from abroad, with earth adhering 
to tbem, snch earth ought to bo carefully preserved for examination. The 
results of the examination of the specimens of earth given to me by Pro- 
feasor Balfour are in several respects very interesting. 

S, Remarks on Spteiment of Megacarpaapolyandra, Bentham. By 
Dr Balfouii. 

Mr Moore having kindly sent from Olaenevin a specimen of the flowers 
and leaf of this plant, I think that it is of sufficient, interest to call for 
notice at a meeting of the Botanical Society. 

The seeds of the plant were sent by Colonel Madden to Dublin, and he 
eives the subjoinea remarks in regard to the plant as seen by him in 

Colonel Madden states : — " The following notice of Me^acarpwa po- 
lyandra (Bentham), extracted iiam my Road Book, containing merely 
hurried remarks made on the spot on plants collected, and cursorily exa- 
mined, at the and of a frequently fatiginng day's journey in a very difficult 
cuuntry, do not pretend to any minute accuracy, and are only calculated to 
^ord s general idea of the plant and of the site and conditions under 
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wbich it exists. A more BcientLfic description of the plant will be sup- 
plied &om speciroens grown in the Botanic Oarden, Glasnevin, Dublin, 
by Mr D. Moore, the coratur, from seeds transmitted by me from Kumaon 
in 1849, and which, though speedily germinating, and kttaining a great 
the, hare only flowered this spring, ior the first time in Europe ; aa Mr 
Moore things, in coneequence of the post serere winter, which must ck>«ely 
resemble the extreme rigonr of that proper to the locality where the Me- 
gacaij«a is indigenona. 

" The interest of the plant consists in its possesBlng ft number of sta- 
mens, (from 12 to 15), quite abnormal in the order of CruciferEe, to which 
it otherwise belongs ; and which might seem, taken alone, to place it be- 
tween that order and PapaveraceK ; but when these extra stamens are 
Tiewed as deTelopmenta of the glands which are present in the Crucifem 
on the disc or tons, betMreen the petals and the orory and ordinary sto- 
inens, the plant may well be referrad simply to that order. 

" The Genus Mt^acorrina was first diiiooTeTed, I believe, bv Fischw, 
in the salt Steppes and calcareous liillii of Turkistan, in the neighbourhood 
of the Caspian Sea ; and by Ledebour in Siberia ; and was onginaUy re- 
ferred to fiiscntella. Two species ore described by De Condolle, ^Prod. 
L, 183), but BO imperfectly, that till further information is obtaineo, it is 
impossible to determine whether the plant before us, from the Hinudaya, 
is identical witii either of them, etrpeciolly M. lodniata from the Altai 
Mountuns, or a new species which la to b^ the name of M. polyandra. 
"MegacorpsBafprobably this very species) was next met with by DrHugh 
Falconer in tbe Highlands of Little Tibet, on the Uusora River, an af- 
fluent ofthe Indus, and in the same country by thelate Mr J. E. Winterbot- 
tora, who described it to me as growing € to 8 feet h^h on the Barzil Paw, 
npner glen of the Kishenganga River, between Kashmere and Astor ; but 
neither of these botanists was, I believe, so fortunate as to obtain the 
flowers, which were first seen by Captain R. Strachey in 1848, on a visit 
to the glacier sources of the Pindar River in Knmoon, up to which date 
theexistence of the plant in the British Himalaya was unknown ; nor has 
it been discovered, so for as L am aware, in any other of our provinces — 
at least those south of the Sutlej River. Ilere it occurs in three localities, 
where tbe climate resembles or approximates to that of Little Tibe^ 
Tnrkittan, and the other habitats, viz., extreme cold in winter, and ex- 
treme heat and aridity in summer, conditions which have proved favour- 
able to the migration or presence of many other Tibetan and Siberian 
plants on the dry northern slope of the Himalayan range, where a system 
of vegetation is established in marked contrast with what prevails on the 
Indian face, which is annnaUj for three months deluged with rain.* 

* A very Instmetlve example of ths moDuer in which pUnti irs distributed 
In dlitant regions of similar physical chaneter Is afforded by Calligonam Pal- 
lasii, Thin, like tha Mpgacarpaa, Bbounda In the Caspian province, sad equally 
or mDch more, In the imndy deserts of Western India, between the Jumna 
and the Indus rivers. Tbe beat for many months annDnllj is aitraine, mud 
«De is at first surprised to find a plant flourishing here wtiieh ta also indigenous 
to tha steppes of the Caspian, where tha winter cold is equally extreme. Bat, 
•s is now well known, the Caspian and its deserts occupy a deep hollaw at the 
western and of a pUue descending t^vm the sources of the Oxus and Jaiartee, 
aud a* a consequence of this low poaitlou on ths earth'j surface, possess a sum- 
mer temperature e^ high as the winter one is low, and perhaps equal to that of 
the Indian desert atrave referred to. In the latter, during the months of April, 
May, and June, when everything else is burnt up, the Calllgonom, with its 
innumerable greeu leaflen twigs, covers the waste of sandhills with a mantle 
of verdnre, ylaldiog a hvonrile food to tht camel, the proper beast of burden 
at the country. It is known to the people by the name of Phoia, and onder 
tbis designation is first mentioned by Mr Blphinstoae In his aeconnt of tiM 
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" In Eumaon the pl&nt ocean on the opes simny dovniE, at from 11 ,500 
to 14,000 feet above the eea level, where all arboieoui Tegetatien hu 
ceased. It ia well knowu to the mountameers bj the name of Roogee. 
They eat the potmded root as a coTtdirnent ; it has like the whole plant a 
strong peTmanent odour and flavour, somethini; like horse-radish. Tba 
localities in which it grove are — 1. Champwa near tbe Eaphini glacier ; 

2. Near the Soondurdhoongee glacier, the heads of the Pindar River ; 
snd, 3. At Ralim, on one of the spurs of the saowj Panch — Choola 
Range, which bounds the next great valley to the east. Here the Ro^oe 
flowers in May, June, and ripens its fruit in September, October. The 
root is fusifbrn, a foot or more in girth at the collar, snd from 1 to 2 feet 
long, forked below ; internally of light cellular substance, externally ex- 
hibiting very numeroue horizontal annular ridges. Several annual items 
trora 4 to 6 feet high. When young in winter protected by many erect, 
rectangular, Btraw-like scales. Radical leaves spreading firom 2 to 2^ feet 
long, the exterior half occupied bj? or S distant, dietinct, sub-opposite or 
alternate pinnm ; petiole dilated at the base ; eauline leaves scattered, 
erect, pinnatu-pinnatifid, about a foot long, with 10 to 12 segments 
linear-lanceolate, acuminate, incised, the loweronei more or less separate, 
terminal more confluent. Flowers in dense terminal and axillary leair 
corymbs, shorter than the leaves ; email, white or yellowish white, with 
a nweet fragrance or strong odour of horae-Kadish (according to taste), 
and much frequented by bees, flies, &c. Peduncles and pedicels villous, 
Uie latter long and one-flowered. Sepals 4, oblong, obtuse, coloured, from 
I-dth to l-4th inch long; petals alternate, oval, veined, half the height of 
the sepals ; stamens 1^ to 15, hypogynous, erect, as long as the calyx, and 
disposed in 2 or 4 sets. Ovary one, flat , oboordate, resembling the siliele 
of OapseUa Bursa-Pastorb, with 2 auriculate, 1-seeded cells ; stignas 2 
on a very short style. The siliele is about Ij^ inch by l^.oue of this cella 
being abortive." 

The following is a description of the plant taken from the specimen sent 
by Mr Moore : — 

M^iacarpeea polyandra, Bemth. — Leaf sent by Mr Moore about a foot 
long — greatestbreadth about 7 inches! deeply pinnatifld — lobes narrow ish, 
tapering at the apex — toothed ; upper surface dark green^ — under surface 
glaucous, covered with short hairs, many of which are glandular. Similar 
hairs occur on the petiole, which is thick, with ridKes and grooves, flat- 
tened on tbe upper side and rounded below. Flowers in oompact racemose 
clusters, of a yellowish white colour, and having a strongish odour. 
Sepals whitish, with a yellowish and purplish tinge in some places, rugose, 
deciduous, broadly obovate, and oonvex externuly. Petals smaller than 
the sepal» — obovate, tapering below^ — rugose. Stamens varying from 11 
to 13, some longer than others, but not apparently in any definite number ; 
filaments thick — broader below. Anthers innate, two-lobed, yellow ; 
green circle of glands round the base of the stamens, attached to a broadish 
thick receptacle. Ovary transversely elliptical, with a short style and 
large stigma— two celled. Fruit a silioula, with the replum across its 
narrow part. Seed brownish, about 1^ inch in length, and about the 
same in breadth — winged ; the wing nearly a quarter of an inch deep — 
veined ; hilum straight or slightly curved about half an inch long. 

3. lUgitter of the fiotecring of Spring Plantt in the Royal Botanic 
Oarden, a$ compared leilh the /our previous yeart; with a regiiter of 

kingdom of Csubut. A species of Ephedra likewise occurs, wbicb i> >1bo called 
by the same name, but tbe true plant le the CaDigonum, and neither Ephedra 
nor Ascelpias acida (the Soma plant) ai soms bav* supposed. 
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(fca lowtt ttmperatttr« indicated 6y the Ihermomtttr at the garden 
during April 1855. By Mr Jxmes M'Nab. [Pnblisbed in the Scot- 
tish Oaidener for June 1855.] 

4. Remarkt on the effect* produced by th« ijitenee frott of Febraary 
1855 on the out-door planti in the Royal DvMin Society'* Oarden, 
Olaenevin. By Mr D. Mootts. Comniiiiiicated by ProfesBor Balfocb. 

6. On the Diteate of Finger-and-Toe in Bool Crop*. By Sir John 
S. FoBBEB, Bart Coninianieated by Professor BAi.vom. 

6, Note on the origin of the neune OheiK^podium Bonto Henrimt. By • 
Mr Hasdt, FenmanBhieL CoimnnjiiCBted by Professor BALrocs. 

14(A June 1855. 

1. Remark* on the Catamite and Slembergta of the Carboniferous 

Epoch. By Dr Flbkihq. Additional IUiistrati<nM by Br Balfour. 

The author made some preliminary remarkB regarding the study of 
Tegetable polceontology. The spedmeas, accessible for the Olustration of 
the subject usually occur in a fragmentary form, inarcerated, rubbed, 
squeezed, and without indications of age or conditians of growth, so that 
the greatest sympathy shoald be extended to those who attempt to decypher 
in such circumstances. The investigation of these relies, he next observed, 
should be preceded by the study otthe stmctare, functions, and distribu- 
tion of living plants, and hence he viewed with delist the formation of a 
collection of the remains of extinct plants within the wtdls of the Botanio 
Garden. 

Dr Fleming then exhibited several ezaraples of Oalamite* of different 
kinds, which ne considered as justifying the following conclusions, — 1. 
That many specie* have the original matter, now forming a thin film 
of coal, smooth on the outside or not exhibiting externally any traces of 
joints or longitudinal ribs. 2. From the inside of their woody cylinder, 
now converted into cool, diaphragms proceeded at regular, but occasion- 
ally at irregalar interveds, dividing the inside of the hollow stem into a 
series of cbambeTB. These partitions appear to have possessed a very 
loose texture towards the centre, but became more dense in substance to- 
wards their junction with the stem, and usually leave traces of coaly 
matter at the sides. The jointed character of the catt* of the inside, In 
general all that is noticed by the geologist, is thus referable to the dis- 
sepiment, and cannot be regarded as resembling the jointing of a Cala- 
mus. 3. The inside of the woody cylinder, although smooth on the out- 
side, was grooved longitudinally on the space between the partitions, or 
on the WB^ of the chamber, and hence the ribbed surfaces of the cait*. 
1. The stem, unlike stigmaria and lepidodendron, had no woody axis nor 
dense meduUary sheath. 

The author next exhibited specimens of fMrnbeT-^ia, displaying, like the 
Calamite, the external cylinder of coal, with a smooth suriace, and giving 
no indication of the internal arrangements. The inside eihibitM dia- 
phragms, having the same origin as in the Caiamiie, but less regularly 
disposed, frequently uniting, and giving to the surface of the cast, not a 
distinctly jointed, but a transveMcJy crumpled appearance. Ho concluded 
by stating, that from the smooth surfaeeandthiclmessof the ooaly matter 
into whii^ the plant had been oonverted, joined to its independent or de- 
tached condition in the rocks, it could not be regarded as the Femains of a 
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disooid pitb, but, like the Catamite, u a plant which had k hollow ttalk, 
the cavity dirided into cbamben by tronBrene partitions, tiie Temoins of 
which give to the eaiti their chiu-meterigtic appearance. 

Profeaaor Balfour eihibited numeTDua Bpecimeni of Rhizomet and ateme 
of plants, which seemed to iUuatrai«, in some measure, the appearance 

Kisented b; such coal plants aa Stifftnaria, Calaihite, and Stembergia, 
Balfour agreed with Dr Fleming in his viewa regarding theae plMta, 
and referred particularly to the statements made by Dr Fleming in hii 
paper on Stigmaria in the Proceedings uf the Rojal Society. 

2. On a Depoiit containing SiA-foml Dialomaeea. By Professor 
H&BKifEss. [Thia paper appears in the present number of this 
Journal.] 

3. Notice of the time of Jlovieriny of certain Tree* thie Mason. By 

Mr M'NiB. 

1. On ike Effect* of the pott Winter on certain Tre^ in the neioK- 

howhood of Belfatt. By Professor Dickie. 

The following tftble shows the lowest point to which the thermometer 

fell during the month of February 1655. It ia taken from a register 

kept at Queeu'a College, Belfaat : — 
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It will be obaerved that the absolute lowest temperatore was on the 
ISth, Tiz., 13° F. In 1S49, on 5th March, the thermometer in the Bo- 
tanic Garden indicated 10° F. ; lower, therefore, than in 1855. The in- 
jury to the plants, however, in 185.1, was greater, because in February 
last a generally low temperature, with east and north-east winds, pro- 
Tailed during two weeks. 

The following list of plants injnred or killed in the Belfast garden 
during last winter has been drawn up by the curator, Mr Fe^;uton : — 
Pinoa macTopbyllB, much injured, 12 f^et high. 

... spnIcsDsia, killed, 8 

... piitnlk, much irjored, 6 

... paeudo-atrobni, alight] 7 injured, 7 

... UevoDiftua, much .injured, S^ 

... RusMlliana, browned. 

... paluatrii, killed. 
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Ablet Branoninna, killed. 

... JezoeOBis, kUled. 

Cepresao* funebris, north aide killed. 

uhdisni, mnch Injured. 

eleguB, killed. 

mexicank, killed. 

torulom, 1 killed, and Qtbers nocb ii^urad. 
liudtaniM, killed. 
Junlpanu mkciocarpi, aligbtlj Injured. 
Fitiroya patagotiic*. killed, Ifeethigb. 

Sazegothna conepleus, killed, 4 

CepfaalotaioB Fortunl, not injured in the leut, whereaa the Urger- 

leived variety hat luffered much. 
Erica arborea, killed, 10 feet high. 

For the soke of coraparieon, it maj be interosting to insert here the 
foUowinK report bj the late Mr Templeton of Oraninore, reBpecting the 
■evere winter of 1813-14, as reported in the Bdfast ilagaunt for that 

" Tibnmuni Tinua, Ciatiie ladanifems, C. creticoa, Erica aTborea, E, 
anstraliB, E. mediteiranea, Ulex europ^us, Frunus Lauroceraeua, F.luai- 
tauica, in manj places were killed to the groond, or had their jouag 
branchea destroyed. Edwardsia microphylla and Ooronilla glsuca, which, 
trained againat a trail, had elood the frost of several winters, are either 
kiUed to die ground, or have their branches of tn-o ot three jeara killed. 
Calycanthua priecox, Pyma japonica, and CoTchorus japonicuB, have 
passed the winter in the open ground. Timber trees auSered greatly , 
espedally the oaks, which were split with great violence. Walout, a^, 
and other treee, had their last year's shoota killed. On 29tb December 
the thermometer fell to 7° F." 
S- Remark* on the Dye Lichen*. By Dr Liddbr Lindsat. [Tliii 

paper appears in the present nomber of this Journal.] 
6. Aeeotatt of the origin and of the eontenli of th* Jfuwum of Eeo- 

nomie Botany attached to the Royal Botanic Garden of Edin- 

Inirgh. No. I. By Professor Balpodb. 
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The " Acadtoie des Sciences de Taris" have awarded the Cuvicrian 
Medal of 1854 to ProftsBor John MHIler of Berlin for his researches on 
the atrnctnre and development of the Echmodermata. The Royal Scciety 
of London, at their annivergary meeting November 18M, presented the 
Copley medal to the same distinguished foreigner for his important con- 
tributions to comparative anatomy, and particularly for the researches 
above-mentioned . 

Development of the Nematoidea. — In a recent work by MM. Erco- 
lani and L. Vella, it is stated that the embryos of the ovoviviparous 
Nematoids do not attain complete development where deposited by the 
parent. The ova of the oviparoua nematuids, and the embryos of the 
evoviviparoos reqnire to leave the position where they were deposited, 
and live free for a certain time, and to perfect themselves by entering the 
bodies of animals. The ova of some nematoids remain stationary in the 
iqteitinal mncus of the animals in which their parent hod deposited them. 
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The changes in the development of these OTa succeed each other with 
great rapidity so soon as they are placed in water. Some infuioria, 
referred hy Ehrenbei^ and o^er naturalists (o the genera Vibrio and 
Auguillula, are only nematoids in an embryonic state. — (ifeti. et Ma^, de 
ZooL, 1851.) 

Production of the Ciitticerai faaciolarit from the Eggi of tJie Ttsnia 
eratticoUis — (From a letter of H. Leuekhart of Giessen, to C. Th. von 
Siebold of Munich.) — " In October of last year when in conjunction with 
Biechod*, in making some investigation s aliout the Ascaria mystai, I met 
with a cat affording eicellent specimens of the Tsnia crassicoIliB ; I 
immediately resolvM to produce a brood of them, if possible, in the 
form of hydatids. For sojne years past I have kept a colony of white 
mice, which occasinnally in my researches were more or less nsed. This 
colony at that tinIB consisted of twelve. I divided them, and fed one-half 
of them with the e^» of my Tssnia, which I obtained by crushing be- 
tween the 6ngers. The juice thus procured I miied partly in the water, 
partly in the food (hemp seed and white bread) in djnerest places in the 
cage of my mice. 

Under such drciunstances the prohabilitT was naturally very gi«at 
that the mice would convey the Ttenia into the intestinal canal. The ex- 
periment was thns conducted, but nnfortnnatelr among many other inves- 
tigations, it was for some time foi^otten. In February! first opened five 
of them, and found them all affected with hydatids of abont an inch in 
length. One specimen contained five worms, another three, and so on. 
The fifth had no hydatids, bat exhibited on the outside of the stomach 
and in the omentum small cysts of clear water of the size of a pin-head, 
which, on microscopic examination, appeared formed of a bulb of fibres 
of cellular tissue, and a dense Btmctureless skin, in which was contained 
a mass of a fatty appearance. Similar little cysts were found also in the 
other mice, in one apedmen even is the serous coat of the liver, so that 
I have no donbt these are properly entozoa, which have strayed and 
died, never having arrived at the end of their journey. Indeed, I coald 
not find the embryonal books, hut they also were wanting in the cysts of 
the perfect worms. 

My experiment is not to be assaOed, for the mice were bom in my 
house, never left their cage, got the above-mentioned food and fresh 
spring wat«r to drink, and so could scarcely b^ accident have become in- 
fected with tlie brood of the cat's taenia, neither have I ever observed 
at any period hydatids, except in my mice. Besides, it happens that 
these mice contained (except onelBevcral hydatids, which seldom occur in 
those at liberty. — (Zetttch.fur Wiiaenichaf. ZooL, IBSi.) 

Qoise on the St/slematic potitioa of the Rotifera. — •" The hemisphe- 
rical bulb which is so conspicuous in ErachionjM amphictroa, lying across 
the breast, and containing organs which work vigorously against each 
other, has long been recognised as an organ of manducation ; it has been 
called the gizzard ; but the author proposes to distinguish it by the term 
mattax. It is a trilobate muscular sac, with walls varying mudi in thick- 
ness, receiving at the anterior extremity the buccal tunnel, and on the 
dorsal side giving exit to the ffisopbagus. 

Within this sac are placed two geniculate organs (the millei) and a 
third on which they work (the incut). Each malleut consists of two 
parts (the manubrium and the uneu«) united by a hinge joint. The 
manvhrium is a piece of irregular form, consisting of carinte of solid 
matter, inclosing three areas, which are filled with a mere membranous 
substance. The uncus consists of several slender pieces, more or less 
parallel, arranged like the teeth of n comb, or like the fingers of a hand. 
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The iacut amtiatt of ttru riinit, which are articolnted bj a 
bwe to the eitremity of a thin rod {the fulcrnm), in such a w»t 
that they can open and eloie by proper miuclei. The fingers of eaoD 
wncui rest upon the corresponding rufnuo, to which they are attached 
by an elastic ligament. The mallei are moved to and &o by dietioot 
muicle*, which the author describes in detail, and by the action of these 
they approach and recede alternately ; the rami opening and shutting 
aimultaneously, with a movement derived partly thwn ibe action of th« 
tnailei, and partly jrom their own pToper muscles. 

All these organs hare great soliiTity and density ; and from the action 
of certain menstrua upon them, appe^ to be of calcareous origin. 

It is with the Insecta that the author seeks to ally these minute crea ■ 
tares ; and by a coarse of argument founded on the peculiarities of strne- 
tore, the following identificatbns are maintained : — That the mattaa is 
a true mouth ; that the mallei are uandibles ; the manubria possibly 
T«presenting the cheeks into which they are articulated ; that the rami of 
the ineui are maxilla; and that the fulcrum represents the cardiuea 
•oldered together. 

While the connection of Bott/«ra with Insecta is maintained through 
these organs in their highest development, their affinity with Polyzoa is 
■Dggestedhy the same organs at theoppositeextreroity of the scale, sinoe 
the oval muscular bulbs in Bowerbankia, which approach and recede in 
their action on food seems to represent the quadri globular masses of 
Limnia and Rotifer, further d^nerated. 

If this affinity be correctly indicated, the interesting fact is apparent, 
that the Polyzoti present the point where the two great parallel aivisions 
MoUutca and Artieulata unite in their course toward the true Polypi. — 
{P. U. aasK, Proc. Roy. Soe. Lend., 1855.) 

OrgoM of Hearing tn Sautilut umbilicatut. — The organ of hearing 
which had escaped detection in the specimen of yavliliu pompiliut dis- 
sected by Professor Owen, altered, as it doubtless had been, by long im- 
mersion in spirit, tras discovered in the example of Nautilat umbiiicatus. 
It consists of two spheroidal acoustic capsules placed one on each side, at 
die union of the supra and sub (Esophageal ganglia, and measuring abont 
one-twelfth of an incli in diameter. Each capsule rests internally against 
the nervous mats, and is received on its outer side into a little depression 
in the cephalic cartilage. It is enveloped in a kind of fibrous tissue, and 
filled with a cretaceous pulp, consisting of minute, ecliptical, octocxmical 
particles, presenting under ahigh power a bright point near each end, 
varying much in size, and sometimes combined into stellate, cruciform, or 
other figures. Cilia were not observed within the capsules. - {John D. 
Maedonald, R.N., Proc. Roy. Soc. Loiid., 1835.) 



Tvnnel through the Malvern mils — Ditcovery of Graphite. — One of 
the results arising &om the formation of railways has been the opening 
np, by cnttings and tunnels, of the various strata through which they 
pass, and the exposure, in consequence, of some extremely interesting 
■ections. A work of some magnitude is now proceeding in the vicinity 
of Malvern, no less than that of tunnelling through the base of the Mal- 
vern Hills. The jnnction, on the east side, of the syenite and the red 
sandstone has been already disclosed, and a mineral has been discovered, 
either identical with or closely allied to graphite. The following re- 
marks by a correspondent were made last month during an eiamination 
of the tunnel: — 

" Arrived at the bottom of the shaft, we commenced our observations, 
and, working eastward, we came to the edge of the syenite, and found a , 

XEW BEEIES. — VOL. li, KO. [.—JULY 1855. O ^IC 
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baud of gnj marl, in a mout and claj-like state, in contact nith it, di;>- 
ping at a high angle. Thia ne very careAUlr mea^nred, and aacertaine I 
07 the clinometsTB the angle to b« 54°. Walimg on in the lame direc- 
tion, we paued through r«d marls, mingled occasiouallj with graj, all 
dipping eastward, until, at a distance of 45 feet from the Bjenite, we dit- 
coTered the first band of Eeuper shale. The dip of this we t^tok care- 
full;, and found it 37°. The marls in the neighbo«rhood of these ahalea 
were so highly indurated as to haxe the appearance of tbij compact sand- 
stone. Proceeding eastward, we noticed several thin bands of Kenper 
■hale, the dip varying vetv considerably, some of them being almost hori- 
zontal, while the perpendicular, the dip of the highest was 57°. I con- 
clude from this circumstance that thej must hare been subjected to local 
dislurbance subseqaent to the general upheaval. We noticed nothiue 
fertherthat seemed remarkable on the eastern side, and, having reached 
the end of the working, we retraced out steps to the ihaft, and beean our 
inspection of the intenoT of the Malvern Hills, I should state that the 
syenite in immediate contact with the new red seemed very loose and 
broken up, and at first I was disposed to thiuk this was the result of tiie 
grinding process in upheaval ; but finding no fragments among the day 
and marl, I came to the eonduaion that ita fragmentary and rotten appear- 
ance was produced by the action ofwater, a considerable quantity of which 
was held against it by a barrier of day. 

" We journeyed westward, and ouefblly examined the syenite as we 
went. Its appearance is varied as at the surface, but wa saw no variety 
of rock differmg from the surface or quarried specimens we are familiar 
with, excepting that the homblendic syenite is of a much lighter colour, 
approaching in appearance the chlorite of the Wytch, Associated with this 
particular variety of rock, at 111 yards west of the shaft, we found the 
black shining mineral which Professor Phillips pronounces graphite. It 
there appears in a vein about 6 inches wide ; a large quantity has been 
worked out, and non, at 1:^3 yards from the shaft, the vein has a width 
of nearly 3 feet ; it is moch mixed up with masses of quartiose and fel- 
spathic rodi, and is so loose and schist-like that quantities of it may be 
knocked down with a stick or hammer. The direction it takes is from 
south-west to northeast, and as it appears t« be increasing in mass, we 
may hope to pass through b considerub'e quantity, and it may probably 
improve as we approach the centre. Several springs moke their ap^iear- 
ance in the tunset but they all rise ftom the bottom." 

Age of the Bengal Voal-fielde. — In the coal-fields of India numerous 
remains of fossil plants are tbniid referable to genera which to European 
geologists are known only to occur in rocks of a more recent date than 
the true carboniferous epoch. Associated with these are other generu 
not hitherto found at all in European rocks, but occurring plentifully in 
this countiy (India), and also in Australia. Kow it is well known to 
every geologist that the remains of plants alone furnish exceedingly poor 
evidence on which to base any conclusions with regard to the age of the 
rock in which they occur. And this being the case, it is important to 
find, if possible, fossils belonging to the wninial kingdom in connection 
with them. Now, in AustraSa, associated with beds containing fossil 
plants spedfiiAlly identical with those found in the Indian coal-fields, 
occur other beds rich iu animal remains of a well-marked type, which 
^pe represents operiod (geological) corresponding to the lower carboni- 
ftrous group of Europe. It was at first supposed tliat the beds contain- 
ing the fossil plants o«:urred above, and formed a distinct group from 
^he shelly beds ; but the observation of all the most truthwortby witnesses 
negatives this. And in Australia, so far as our preeent evidence goes, 
it must, I think, bo considered that the same fossil plants which in Indui 
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cliaracteiiie the coal-yielding beda. occur aasociated with abundant 
riimabia of ehellfl, which must be conaidered of the carboniferous epoch of 
Kuropean geology. But the quedtiou is by no meacB so easilT solved ; 
liir passing into Western India, we find associated with identically the 
same plants as occur with thoEe found in the coal-yielding beds of Bengal, 
niuneroiu remsma of shells, &c., which are undoubtedly representatives 
of the oolitic period. The evidcuce here also would seem clear, and the 
statements of^ Captain Grant, in his description of Cutoh, would lead us 
lu refer the coal-jielding beds of that district containing Ptilophylla, &c., 
to the oolitic group. Taking, therefore, the analogy of the neurer country, 
and coupling this with the general analogy of ttie fossil plants found in 
these b^ls, I am disposed to think that we must proviatowiUy emwiiAei 
ti.ese eoal-betu-ing rocks of Bengal as bebnging rather to the Mesoioic 
period than to the Pal»02oic. — {Mr Otdluim, Proc. Ai. So£. Bengal, 1854. 
— Jtmm. Ai. Soc. Bengal, No. w,, 1854, p. 618.) 



lUiearekt* an Natcmtt Oxygen. By M. Auol'stb Houzbav. 

M. HoDEeau has made the import«nt discovery that nascent oxygen can 
be produced abundaiitly by a. purely chemical process, and then bas pro- 
perties oompletely similar to those of ozone. His process oonaiats in 
placing lalphuric acid in a tubulated balloon, to the neck of which anar- 
row tube plunging under the water of the pneumatic trough ha attach^]. 
Peroxide of barium is then thrown in, and tbe gas immediately dis- 
engaged. In some initaiioes it is necessary to raise the temperature to 
l<iO°Fahr., but it must not exceed this, for when exposed to a higher tem- 
perature the ozygcm passes into its ordinary condition. 

Nascait oxygen is a transparent gas with a strong odonr, which at first 
is not disagreeable, but becomes unsupportable when it has been smelt 
tor some time. It may be respired if core be taken, but if introduced in 
large quantity into the system, it produces nansea and vomiting. When 
heated to 107° it loses all its active properties. In presence of water it 
oxidises most of the metals, including silver. It perozidiscB most me- 
tallic protoxides, and converts arseniuus into arsenic aoid ; the alkalies 
und acids act powerfully upon it. It oxidises ammonia with great 
rapidity, and if a rod dipped in a solution of that alkali be introduced into 
the gas, the vessel is instantly filled with white fumes of nitrate of 
tunmonia. It immediately ignites the non-spontaneously inflammable 
phosphuretted hydrogen; hydrochloric ecii in solution in water is in- 
BtonUy decomposed by it, with formation of water and evolution of 
chlorine. It decomposes iodide of potassium, »nd bleaches vegetable 
colours. When passed slowly through a tube containing spongy platinum, 
asbestos, cotton wool, or other porous substances , it is immediately converted 
into common oxygen. The author, in concluding his paper, remarks that 
peroxide of barium is not the only substance containing oxygen in the 
nascent state, but on tbe contrary that it exists in that condition in most 
if not all compounda, and the reason why we d<i not obtain it from other 
substances is, that the conditions of our experiment do not permit its 
evolution in its primitive state, the heat, light, or other means ue employ 
converting the active oxygen into its inert form. Comptes Rendut, vol. 
40, p. 947- — [The author promises in a future paper to compare his 
nascent oxygen with Schonbeln's ozone. It is to us obvious, however, that 
they are identical, and the experiments of M. Houzeau must be consi- 
derad as oonduaive evidence iu tavourof iheview taken by Berzelius, that 
ozone is really an allotropic oxygen ; and it is to be regretted that M. 
Houzeau had not employed thut tern in place of nascent oxygen, which 
chemists have been in the hubit of using iu a somewhat differont sense. — 
Md. i'hil. Jour.'] 

D.q,t,:s?b?G0C>^lc 
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Preparation of the mare oxiditable Mttah by Eleetrolytis. — The recent 
retearcheB of Bimaen have Bhown that the deueitj of the electro current 
hu & very important influence on its poner of pToducing chemical decom- 
poaition. The densitr of the purrent is equal to ita intensity divided by- 
the surface of the pole st which the deoompoaiticm occutb. Hence, ifa 
current be passed through a solution of chloride of chromium vre ma; ob- 
tain, according to the diameter of the reducing pole, either hydrogen, 
sesquiozide of chroTninm, protoxide of cbrominm, or the metal itself. 
Upon thiB principle Bunssn has arranged an apparatas, by means of 
which chromium, manganeiie, and other metals may be readily obtained 
in the wet way. He employs a decomposition cell, of which the one 

Cole is formed by the inner surface of a chamoal crucible, filled with 
ydrochloric acid, and kept hot by immersion in the water bath- Within 
this is placed a small porcelain cell containing the fluid to be deoompowd, 
in the centre of which is a narrow strip of platinum, forming the other 

('hromium ia obtained by this apparatus in plates of more than fifty 
square millimetres in size, which are very brittle, and on the side next 
the platinum have a high metallic lustre. It has oompletelv the appear- 
ance of metallic iron, but is more permanent in moist air, and boms 
when heated, with the prodnction ot^the sesquioiide. Hydrochloric and 
dilute sulphuric acid dusolre it with difficulty, with evolution of hydro- 
gen and production of a salt of the protoxide. It is scarcely attacked by 
nitrie acid, even when boiling. Its specific gravity is about l-7th highw 
than that determined f^m the impure metal produced by the old proceM. 

Manganae may be obl^ned in plates of above 100 square millinetrM, 
which have a fine metallic lustre, and are as easily oxidised aa pvtMttum 

By em^iloying an amalgamated platinumwlre.thedensity of the stream 
may be still further increased, and even barium and strontium rednoed, 
although the metals cannot thus be obtained pure ; bnt by a modifica- 
tion of the process, and employing the fused chlorides, fiunsen and 
Matthiesen have succeeded in obtaining several of these metals, for the 
first time, in a state of purity. 

For the preparation of calcium Matthiesen haa employed two diflferent 
methods. One is uncertain, but when successful gives the metal in globules 
the size of a pea. Two equivalents of chloride of calcium, and one of 
chloride of strontium are fused in a Hessian crucible. An iron cylinder 
forming the positive pole is immersed in the fused mass, and with this is 

E laced a porous cell, containing the same mixture filled in to a level from 
alf an inch to on inch above that in the outer crucible, by which means, 
and with proper regulation of the heat, a solid crust is maintained on the 
latter A thin iron wire forms the nE^atire pole, and with six Bunsen's 
cells, a large amount of calcium may be obtained in less than an hour. 
A more certain plan is to melt the same mixture in a porcelain crucible, 
containing a carbon positive pole, and to use a thin harpsichord wire 
just dijiping under the surface of the fluid as a negative pole, on which 
small globiiles of the metal soon collect. 

Calci-am, is a light yellow metal, resembling an alloy of silver and gold. 
Its hardness approaches that of gold, and it is very ductile, and may be 
hammered into extremely thin plates. Its specific gravity is l-dS4. It 
retains its lustre for some days in dry air, but decomposes water rapidly. 
Nitric, hydrochloric, and sulphuric acid produce still more violent action. 
Heated on platinum foil it bums with a bright flash. It also bums with 
brilliance when heated in chlorine. With water, calcium is negative to 
potassium and sodium, positive to magnesium. 

Strimttum— obtained by galvanic decomposition, with a brilliant metallic 
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lustre, and a light brass-jellow colour. It gi»ei & golden yellow streak on 
the touchstone, which soon pHsiei into a cnpper colour, owing to superficial 
oildation. Its specific gravity iB2'^42. It decomposes water very rapidly, 
"and hums with a hrilliant white flame in oxygen, chlorine, iodine, and 
aulphur. It is electro negative to calciom. 

lAthiam has the colour and lustre of silver, bnt is rapidly oxidised, and 
in the air instantly becomes black. It must be preserved under naphtha, 
and in hermetically sealed tubes. It melta at 3-^* Fahr., and is the 
tightest of all known solids or liquids, its specific grayity being 0-5936. 
It burns brilliantly, and with a white light, in air, oxygen, chlorine, and 
the vapour* of bromine, iodine, and sidptinT. It deoompoaes water in 
the cold. 

The det«ils of these experimenti will be found in Bunsen's papers in 
Poggendorf' B Annalen, vol. id. p. 691 , and Comptes Rendns, vol. xl. p. 
717- Mattiuesen's paper is in the Annalen der Onemie nnd Pharmaeie, 
for March 1855, and the Chemical Society's Journal for April 1855. 



The following is a list of the different species of phanerogamoas plants, 
mosses, and lichens, which were tbund in the year 1851 in particular 
part« of the Western Alps, far above the mean limit of the snow. These 
obaervations connect themselres with our previous remarks on the vege- 
tation of the sabnival and nival regions of the EaEtem Alps, below the 
heights of 7000 and 12,0DU feet (Untersuchungen Uber die physicalisobe 
Geographie der Alpen, 1850, cap. xii., 584-596). 

As r^iards the detemination of the plants collected, I am Indebted to 
Professor Alex. Briun of Berlin for the mosses and lichens, and to Pro- 
fessor Eoch for the phanerogams. It must be observed that the ena- 
meration of the plants in the vieinitT of the Vincenthut, as well as the 
other individnKU localities, cannot lay claim to absolute completeness. 
But the comparison of the different localities enables us to ascertain with 
tolerable certainty the sum of the characteristic species. 

In the neighbourhood of Monte 'Rati, the phanerogams attain a very 
great height Their growth is favoured by the great abeolnte height of 
this mountain group, and by its southern exposure. Isolated ^anero- 
gamsare here pretty frequently Aund at the height of 11,000 Parisian 
feet ; while one of these plants (Cherleria ttdoida) was found at 11,700. 
In the Central Alps of the Tyrol and the Bernese Oberland individual 
phanerogamons plants occnr between 10,000 and 10,500 feet. In the 
northern side chain of the Alps, in Switzerland, in Sonthem Bavaria, 
and in Austria, the mountains are not generally sufficiently high to per- 
mit an accurate determination of the limit ; but at all events pnaoerogama 
grow at 9000 feet, and perhaps somewhat higher. 

On Zugspiize, in the Bavarian limestone Alps, 2954 metres ^ 9091 
Paris feet, on the light upper alpine limestone the following plants 
were seen: 

Draba tomentosa I Didymodon eapilloceus 

Saxi&aga stenopetala flexicaulis ? steriL 

androsacea, var. pygDuea Hypnum julaoeum 
Andnsa rupestris I oncinatum 

Barbola tortuosa 1 

The lichens on the highest point were remarkably little devebped. 
There was only some appearance of a Lecidea and a Verruotria, wbioh 
could not be more precisely determined, C ooqIc 
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In the neighbouThood ot Vincenthnt on the southern slope of Monto 
Roi-a, Piedmont, between 9500 and 9S(W Paris feet, on gneiss, the fol- 
lowing plants were obBerved -. — 



Adiillsa bjbrida 
AndroBOM gUcialis 
Artemiiia mutellina 

Aster ftlpinus 
Cardunme alpins 
Cerastinm latifoliuni 
Cherleri& eedoides 
CfaryBanthemnm alpinum 
IHrigeron uniflorus 
Eritrtchium nanum 
Gentiana imbricata 

Uotdiinsia petnca 

Linaria alpuia 

Oxjria digyna 

Potentilla iJpeitrig 

FrimnU Dinjana 

Phytenma panciflorum 

RMiiincDliu gUcialis 

ijalU herbaMa 
reticnUta 

Saxifraga aiioidei 
biyoiJes 
bi flora 
eianta 
museoide* 
oppoiitifolJB 

ateUarii 

Sanecio imiflorui 

Silene acaulia 

Thtaapi cepesefolinm 
ooTTmbosun 
rotuudifolium 

Venmiea Alpina 

Agrostu rupeitris 

Avena lubtpicata 

Careini^ 

Elfna ipicata 

Fertoca Halleri 



FeetuM ovina y violacea 
KoelerU birsuta 
Lnzula Bpicata 
Pm alpiua 



fiartramia ithypbylla 

Brjiun turbinalum 

Did^modon oapilluoeus 

Qrimmia ubtusa 

OymnoDiitTium coneinnatnm 
I GynnostoTDum Tupestre 

Hypnum julaceum (Isutbeeiam mo- 
rn liforme) 

Poljtricbnm septentrionale (P. sez- 
anguWe) 

Trichostomum lattfolinm (Dcsnia- 
todoQ latifolius) 

^Veiitia crispula 

Cetraria cueoUata 
islandica 

Clndonia gracilis 
Comicularia ochroleuca 
Lee idea conglomerata 
geograpkica 
pulcbella 
Lepnincana 

Parmelia ceratApbjlla, var. multi- 
pnncta 

fahlunensis • vulgaris 
fablunensiB i lanata 
Bsiatilu 
Peltigera canina, var. minor 
itolorina crocea 



Umbilicaris polymorpha < 
drica 

polTTDorpha i 
teriformu 



Androsace glaciali* I Ranunculus glacialis 

Eritricbium nanum Salix herbacea 

OentUna Tema Saiifnga oppoutifolia 

Linaris alpina | Thlsapi «ep«iefoIium 

The Naee, a rodkj edge which rises out of the Ljs-glaeier 
A. Second Peak, 3W0 metres = 10,990 Paris feet. 



I Erigeron unillonis 

I Erilticktamum Google 



Janipertu nann, a single shrub. 
Tne higbeet localitj in which this 
plant wu found in the neigh' 
faourhood of Monte Rora. 

Primula Dinjana 

H«nuiHnilua glaelalia 

Sa^iiroga brjoides 

oppositifolis 
B. First Peak, 3630 metres = 

Cherleria sedoides 



RannncnluB ^ 
Soiifraga brjoides 
Sileue acuiUs fi ezscapa 

Didjinodoii oapillaceua 
Weisiia crispulK 

Tar. atrata 
Leeanora ftava jS chlorophana 

!r the highest point of Mont« Rosa, 



Senecio unillorus 

Poalaza 

Bidfmodou capillaceus 

Jnngermannia 

PolTtrichnm alpinum 

Raoomitriom luiuglnoiuin 

Weissia criapula 
I 

11,176 Paris feet 
I Leoonora noialis var. ? 
I Leeidea conglomerata 
gBographica 

Panuelia strgia Tar. lanata (Cnr- 
nicnlaria ^ata) 

Solorina crocea 
I StereocBulon «ondensatiun 
I UrobUicaria anthracina 
I vellea y spadochroa 



Smetrea 



Poa alpina 

Uxa 
Bacomitritun 



Umbilicaria poljmorpha t. 



Chrysanthemtiin alpinum 
EritriGhiaia i^i^nnni 
Cientiaua imbrieata 
Ranunculus glacialia 
'Sazifraga mussoides » compacta. 
{S. acaulis) 

t moschata. 
(S. moschata) 

On Fiminsel, on the western slope of Monte Rosa, near the Glacier of 
Gome, 3723 metres = 11,462 Paris feeL 
Cberleiia sedoides I Leeidea geographica 

L«oidea conglomerata | 

It was here that the last trac« of phaneKgamouB plants was obeerred, 
on the north-western side of Monle Rosa. 

Rocks on the southern slopes of the Vincent Pyramid, 3823'Jt metres 
= 11,770 Paris feet 
Cherleria sedoidu. A few small i Stereocaulon 

specimens. This is the highest Weiss ia criepola 
station for phanerogamous Leeidea armeniaca 
plants which has yet been ob- : conglomenita 

eerred on the Alps. geographioa 

Alidrsa rapestris Umbilicaria Tellea a hirsuta 

Grimmia | poljphjlla a glabra 

Peak of Monte Rosa, 4640 metres = 14,284 Paris feet. 
Leeidea conglomerata. 

geographiea st contigna, atrovirens. 
Besides a Parmelia aud an Umbilicaria, which «ould not be fully deter- 

Peak of Mont Blano, 4810 metres = 14,B09 Paris feet Determined 
byScluErertrom specimens collected bjSaussure on Mont Blane. Linnssa. 



Leddea confluens 



I Parmelia polytropa 



Gooi^lc 
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Beniese AlpB, Oauli Pass, between the Oftuli-glacier and tbe Uittcraar- 
gUcier, 3274 metres — 10,080 Paris feet. 
Androsace glacialis 
Chry santhomuuL alpinum 
Gentian a imbricata 
Potentilla grandiflora 
Ranunculus glacialia 
Saxiiraga brjoides 

t^positifolia 
Silene aeaulu 
Poalasa 



Barbnla (Sjiitrichia) mralis 
Bryum Ludwigii 1 
Jungermannia 

Foljtrichum Beptentrionale. (P. 
lexangulare) 
■ ft 



Lecidea geographica 

Umbilkaria poljphylla £ooculou 



Rocks on the Muth-weet slope of tbe Finsteraarhani, near the right 
MQTce of the Viescher-glacier, SSSOn ' ■■■-■■ "- '- '--■ 

Chrjsanthemum alpmnm 
Draba frigida 
Linaria alpins 
Saiifrags bijoides 



mnscoides « 
Silene acaulia 
Poalaxa 



impacta 



10,313 Paris feet. 
Didjmodon capillaoeoB 



Androsace imbricata 
Poa lax a 

Didymodon capillaceos 
Grimmia nncinatal 



Ionia negleeta 
Lecidea geographica 

Parmella elegane 

fauuneniis rar. lanata 
ar the Gauli Pass, 3400-5 metres = 

I Lecidea geographica 



Parmelia elegans 
I Umbilicaria polymorpha fi deusta 
Peak of the Jungf^u, 4167 metres =:: 12,828 Paris feet, according to 



Lecidea c( 



glomerata 



I Umbilicaria atro-pminosa y reticD- 

cunuuuua vilt. vburiHft I lata 

Parmelia elegans a miniata I Virginis 

Determined by Schnrer trrnn specimens collected bj Agasaiz on tbe 
Jongfrau (Linnsa. 1842, Bd. xri. 66). — (Archivfiir NatwrgaehiehU, XX. 
Jahr. 1 Bd.) 

On Beeeh^Oil. By Wilhelm E. G. Skemann. 

Amongst the Tarioua kiikb of oil used in Northam Gernuui^, especially 
the kingdom of Hanover, for culinary purposes or aa materials of com- 
bustion, that extracted fiom the nuts of the beech (FagKi trflvatiia, 
Linn.) is, on account of its numerous good qualities, deserving of notice. 
Beech-oil does not play a prominent part in commerce, nor is it likely to 
do so, oniiig to the fact that it cannot be procured in large gnantitieB ; the 
country-people who collect the nuts, or cause them to be collected, use the 
greater part of (he oil extracted from them in their own household, and 
only dispose of the remaining fraction. This is tbe reason why it is im- 
possible to give even a rough estimate of tbe quantity annually produced. 
About Hanover the nuts are gathered towards tbe end of October or the 
beginning of November, This is done either by picking up by hand those 
which have fidlen to the ground, or by spreading out large sheets under 
the trees and beating the branches with poles, so aa to cause the nuts to 
separate from them. The latter process appears, at first sight, the least 
expensive; but as the good nut^ have to be separated from the bad 
(abortive) ones, it is found on closer examination to be just the contrary. 
In 1854 about 25 lbs. of nuts sold in Hanover for eighteenpence ; Sfilbi. 
yield about 5 lbs. of oU, lib. scUing for about sevenpenee. The *^ iiof a 
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pftle yellow colour, and has on extremely agreeable taate. It is often 
adulteratod with walnut-oil ; the latter ii even sold as beech-oil, and that 
ma; account for the difference of opinion entertained respectiiiK the 

Jutdity of the Beech-oil. The townspeople use it chiefly oa salad oU, bnt 
le peasantry employ it generally ss a substitute for butter, &c., and only 
when there has been a good harreet of nuts, for burning in their lamps. 
The hnsks are, after the oil has been expressed, mode into cakes about 
nine inches souare and one and a half inch thick ; these are used for com- 
bustibles, and not given, as eome people imagine, as food te cattle. — 
(Mooier'M Journal of Botamy, June 1855.) 



Com^otition of Euclatt. By M. A. DAiaoim. 

Eudase has been already examined by Vauquelin and Berzelius, and 

shown to be a silicala of uumina and glucina. Damour has found that 

it also contains water and fluorine. The mean of four analyses has given 

Silica, . . 41-63 21'61 i 

Alumina, . . . 34-07 15-92 3 

GiDcina, . 16-&7 10-73 6 

Lime, . . 014 

Protoxide of iron, 1-03 

Protoxide of tin, . 034 

Water, 6-04 6-37 1 

FInoriao, . . . 0-38 

100-60 

which gives the formula, 6 i% 3A1 Si-j-sfi. The oxide of iron appear* 
to be an accidental mixture, but the tin and fluorine, Damour conaiders 
as essential ingredients, and in that case, enclose must belong to the 
dass of minerals, which like the i«paz, tourmaline, &c., hare been pro- 
doced by the action of volatile floondes and chlorides on the crystaUine 
TDcks. — (ContptM Rtndut, vol. xl., p. 944.) 

Sva/nbergite, a n»w StctdUh Mvneral. — Igelstrom has described under 
this name a mineral which occurs at Horrsjoberg in the district of Elfdahl 
in Wermland, in a vein in quartz rock along with cyanite, pyrophyllite, 
lainlite, mica, and iron pyrites. Its crystalline form is oblique prismatic; 
colour light rod ; semi-^ansparent ; cleavage distinct, parallel to the base 
of the prism ; specific gravity, 3-30 ; hardness, 6. B^ore the blow-pipe 
it gives in the flask a very add water. On charcoal it loses its colour, 
but melts only when in extremely thin splinters. With soda in the re- 
duction flame, it gives a red lirer, which evolves sulphuretted hydrogen 
when treated with dilute adds. The finely powdered mineral is insoluble 
in acids, a small quantity is dissolved on boiling, and the white residue 
remuns entirely onattacked. Its composition was found to !>&-• 

Sulphuric acid, 17-32 

Phosphoric add, .... 17-80 

Alumina, 37'84 

Lime, 6-00 

Protoxide of iron 1-40 

Soda 13-84 

Water 6-80 

Chlorine traces. 

— Ofverngt of Akademient, For/tandUngar 1854, p. 156. /^-~ i 
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StatittUi of the Production of MttaU rlurtn^ 1854. B/ Whithby. 
Whttnej giTei the following table of the production of the metals 
during last jear. It sppean to be estiioBted from that of former yeara, 
and though probably onfj an approzinution, ii of couuderable interest. 





CkJd. 
Iba. 


Troj. 


Msreory.l 1 
n«. ' Tin. |Copp«r 


:fine. 


Lead. ' Iron. 




Avolrdu-, ton.. 
V^ ; 


TL 


t™^ 


toDi. 1 tonL 


Ru«ia. . . 


. 60,000 


68,000' ... ! ... 
9,BO0| ... ' ... 


6,500 
1,500 


4,000 
40 


800 200^00 
200 iSO,000 


S^, . . 


3 


oJlTt&iUini 




17,000! 


600 




5,000 


■*ioo 


70,000; ... 7JXI0 


11^500 


i,'6oo 


61,000 3,000,000 


Bslglmn, . . 








16.000 


1,000 300,000 


Pra-U, . . 




30)000 


i;soo33,oon 


8.000 160,000 


H»n, . . . 


'" 6 


30,000, 


ISO 


10 


6,000 ... 


Saionr, • - 




60/Xlo! ... 1 100 
3,000; ...1 ... 


60 




2f*)0' 7,000 


E»tofQeno«l.j 








1/WO 100,000 


Aoitrii. . . 


' o,roo 


3,300 


1,600 


7;»0. 228,000 






... 




16,000 


FnuiOB, . . 








1,500 800,000 


8p,J=, . . . 


'"42 


ia6!ooo,2*)6>»! '"10 


"600 




30.000, 40.000 


StS;.- : : 






260 




600, ... 


iboo 




600 






But tndi« u> 












SouUiern AsU 


25,000 


... I ... 1 6,000 


%00O 






AoBtnlia and 




, 








Oceuiis, . 


160,000 


8,000: ... 


3,600 






Chili, . . . 


3.000 


260,000, ... j ... 


14,000 






Boliita, . . 


1,200 


130,000! ... 1 ... 








Peru, . . . 


1.900 


30,000 200,000 


1,600 








Ecuuloi, New 




i 










Grenida, io„ 
Bruil, . . . 


16,000 
6,000 


130,000 ... 

700! ... 




l,WO 




;;; [ - 


Muico, . . 


10,000 


1,780,000 ... 










Cab«, . . . 




... 




iooo 






United State*, 


200JXI0 


22,000,l/»0fl0l> 




8,600 


6^)0 


16.0001,000^ 


Totali. 


181,950 


2,69B,200'4J!00,000 13,6601 86,900 


60.560 


133,000'6,817/)00 



StatUtict of the frodtiction of the Metah in Rustia during 1862. — 
In the Mining Journal of St Peteraburg complete Etatistics of the metal- 
pn>dnction« of Buawa for the year 1832, are giren, from which the follow- 
utg details are extracted. 

The quantity of gold obt^ned from the Government mines was : — 



Ekaterinburg. 
Bogosslowak. 

Ooroblagodat, 
Blatoust, 
NertBchinsk. 
Altai, 



Total, 



1367 30 



58 



1 



The qnantitT of silTor containing gold amounted to 1073 puds, 32 lbs. 85 

ral. 25 dull, all, with the exception of 17 sols., fr«m OoTenunent works. 

Of platinum the Oovenunent mines Tielded only S lbs. 30 sol. 

The priyate mines gave 16 pnds 19 lbs. 37 sol. / - 1 

• 1 pud =3 40 Rouiin ponnde ; 1 lb. = 96 lalotnik ; 1 9<:1otnlk = Vdoll cS 



Of the other melaU there vi 



ST' ; : : 

Cast-iroii , 
Steel, 
Wronght-iron, . 

Other metallic products, _, , 

The prodnetiou of gold appears to have gndaailj ini 
jear 1347, when it reached ita maziman], eiikce which time 
nutioQ has occurred. The amount obtained from 1823 upt 
in the following table : — 

Pads. Lbi. Sol. Dot. 



4X0,572 

40,31.'! 

13,159,759 

78,876 
10,293,692 

2,400,847 



up to the 
k Bteady dimi- 
1848 is giTen 
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232 


IH 


2 
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13 
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« 
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1839, 
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»(» 


4.** 


4''. 


1827, 




30 


74 




1840, 
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39 


H7 


84 


1828, 
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;« 


11 


(i!» 


1841, 
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12 


2H 


IH 


1829, 
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H 


77 


7:J 


1842. 
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13 


IM 


72 


1830, 


3.'>2 


31* 


54 








26 


54 




1831, 


364 


27 


fiO 


M7 




1276 


24 


33 


at 


1832, 


384 


H4 


4 


45 


1S45, 


1304 


14 


58 


90 


1833, 


378 


2« 




72 


1846, 


1628 


VH 


IH 


74 


1834. 


375 




IK 


H4 


1847, 


1741 


7 


ffl 


76 




385 


26 


5 


24 


1848, 


1726 


;w5 


24 


4M 


—{ZtiUrhri/tf, 


r Altgemeine Erdk 


ande, toI. it., p 


188.) 







Ahelraet of the Meteorological Regitterfor 1854, kept at Arbroath, hy 
ALSZANDBsBitoTCH.Hon. Mem. of the Lit. and Phil. Soc. St Andrews ; 
and Observer for the British Meteorological Socletj, London. 

Lktitndc, SO' 34' N. Longjtnda, 2" 3& W. Dislanoa fnni the Bca, jthi of ft mile. 

Height of die BuomsUr ftbore the Sea, 50 feet ; height of the Thennometer from thn 

ground, II feet, and of the Raiii-gsuge, 3 feat. 

The Dumber of " Rainy Da;! " inoladw those days on vhlob anoir or hail fdl. 
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48-S 
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IS 
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2 
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29 S3 
3983 
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I. wu h!sh«t OD 4th Mtnfc, SO-Ba Wiod. W. 
. «aa loHert on 2»th Nor., S8'M. Wind, W. 
I. WM highest on 41hM»njh,30-7a Wind, W. 



Bmrometer M S} J 

BJ^metarMloi 

TbiiiomBtar iu 8, 

w«B lo«e«t on 3d Jm., lb'. Wind, N.W. 

Thsrmomoter at7f p.m. wu hieheit on 22d JhIt and ZTth Augnat, 68*. 
Wind, S.E. & S.W. 

wu lowMt on 3d Jan., 20*. Wind, N.W, 

Therm, in night, highut 22d Julj, G7* ; loweat 2d and 4th Jan, ir. 
Thsnn. in daf, hlgheat 27th Abk., 78° : loweat 2d Jan., 29*. 
Coldest da;, 2d Jan., when ararage of Thar, wu 23° for da; and night. 
HotlBst day, 27th Aug., when aver, of Ther. wu 67' for d»; and night 
ColdSBt month of the year, January ; hoClert, July. 
WetteM month of the ;ear, MoTember ; drieat, April. 
Mean lamperatare of the ;eaT 46 8 duruee. 
Hean lempontnn of elaT«D ;ean, 4G^B2S degraai. 



1848 B17 I 18«1 Sa- I 1803 «■* 

1848 60-2 1862. S3- 1864. S3'6 

1860. 617 I 

• Th* dew^xdnt thna found ia obtained (mm obesrratiotui of the Wet and Diy Bulb 
ThanDomstsn, and dedneed b; Mr Oiaiaher'i Hygrometrtoil Tablei. The obaerr^ 
tioni of the Wet and D17 Bulb ThmnomotorB are made dally M 6^ A.M. The Uni*! 
of DbNrralion of Uie loitrumenti. Mated in the Table u« Gmnwi«h m«an time. 
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Oreat Earthquake in Turkey.' — (From > letter in ik« Timet of 1st 
Mudi, from OoDBtaiitiiiople.)— Yesterday CoDstaatdnople was ehaken 
by an earthquake which, had it luted long, might have been reckoned 
among the calamitiee of the human race. At fire minutes post three in 
the afternoon the shock was felt, and it lasted, as neorlj as can be com- 
puted, abont half a minute. The motion was a sharp, rapid, trembling, 
which caused ererj pane of glass and everj tile on the housetop to rattle; 
but the violence of the movement was far berond that which is generally 
felt in the earthquakes of the coast of Asia Minor. Between three and 
five o'clock no less than six shocks were counted ; two took place be< 
tween seven and eight o'clock in the evening, and the last that I felt was 
at a few minutes before midnight. The motion was chiefly felt in the 
upper rooms of houses, where glasses were thrown off the tables, and 
persons who were standing were obliged to sit down or to cling for sup- 
port to some fixed object. The buildings which hare been injured are 
not ■ few. The British Embassy is one of the moat solid edifices in the 
tountry ; but a stack of its massive chimneys was thrown down, and the 
Uagp square stones of which the walls are constructed are said to have 
be^ displaoed in certain parts. Every bell in the palace rang violently, 
and even in one or two churches the still larger mosses of metal resound- 
ed dismally. A number of minarets in Stamboul and Pera have been 
thrown down — whether with any loss of life I have not learnt. After 
the shock was over there was much commotion in the place. Business 
was to a great degree suspended, and husbands and brothers hastened 
home to see if the female port of their families hod received any injury 
from the oonvuleion or the terror it caused. (From another letter dated 
6th March.} — The accounts Avm Broussa are terrible. Such a long a>n~ 
tinned eonvtilsion of nature has hardly been heard of in the histury of the 
world. The earthquake had lasted five days, aud shocks were of constant 
occurrence when the last news left. The great shock of the 28th Febru- 
ary had destroyed a part of the tonn , and killed or maimed nearly 300 of 
the inhabitants. Although the shodis were only felt at Constantinople 
during two days, they lasted at Broussa during four succeeding days, not 
without causing serious damage to the already shaken houses. The com- 
mencement of the convuleion was preceded by torrents of rain, which 
lasted more than 24 hours, accompanied by high wind and oocasional 
thunder. At three o'clock the sky became suddenly overcast — a strong 
smell of sulphur was perceived, and the first shock took place, which, in 
less thin a minut«, overthrew mosqnes, houses, and bazaars, in one vast 
ruin. Nearly 80 mosques have been so much injured that their speedy 
fall is expected, while not one in the whole city has escaped some damage. 
The khans or large buildings, which served either as inns or places for 
transacting business, ore mostly injured, and five of them were completely 
destroyed, emshing scores of their unfortunate inmat«s. The bazaars, 
with tiieir heavy arches, are flat on the ground. The ancient mosque of 
Davoallon-Monastir, a Greek ecclesiastic edifice, said to be 1200 years 
old, is unhappily destroyed. Another mosque, the Oulon-Djarmi, a fine 
building 600 years old, is also a mass of ruins. It was the chief ornament 
of the city, and the most splendid religious edifice in the days when 
Broussa was the capital of the young and growing Ottoman Empire. 
Great destruction has fallen on ue suk &ctories, of which scarcely one 
has escaped without damage, while the number of women who have lost 
their lives by the fall has been very large. Large mosses of rock were 
detached from their beds, and came crashing down the sides of Olympus 
into the neighbourhood of the town. In one place several houses were 
crushed by one of these avalanches. The old wall and fort were shaken 



Ci>o^[c 
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to the ground, and in their f»Xi buried ten or twelve house* and the fae- 
torj of Uadji Anastasi, a respectable Greek manufucturer, who also lost 
his life. A« the Bhooks continued during the night tlie whole population 
at once quitted the town, and it is now encamped iu the neii^bbouibuod — 
the well-oir in tenti, the poor under the open heaven, preferring to bear 
the chill nights of March than to live in hourlj dread of destruction within 
the circuit of their ill-fated citj. The shocks which have since taken 

Elace have thrown down manj buildings which were previouelj injured, 
ut there is no reason to believe that any fresh edifices have been de- 
stroyed. The ravages of the earthquake have not extended over any rery 
great tract of country. There is no news that Kutahia or Angora have 
suffered. 

Another Earthquake at Brmuita. — The Morainff Chronicle'M corre- 
spondent, dating '■ Broussa, April 11," writes: — "Yesterday erening, 
snortly before eight o'clock, two or three vblent shocks of earthquake were 
felt here, and caused universal terror among the inhabitants. Every one 
called to mind the fearful scenes which had occurred hardly a month since, 
and was struck with the apprehension of the coming calainity, unhappily 
only too fully realized. In five xalnutea from that time eveiy public 
monument and building in Bruussa was a heap of ruins. The city is 
destroyed— fire having devoured what relics the earthquake had left. 
Among other noble monuments that have perished is the maguificent 
mosque of Oulou-Djami, the pride of the eitv. Two minarets of this edi- 
fice were overthrown in the former earthquake, and the cupola cracked. It 
is now wrecked ttoia top to bottom, leaving nothing but a pile of crumbled 
stones, amidst which the celebrated turbtt of the first Sultan are buried. 
All the other mosques have eiperienced a like fate. No atonc-built house 
in Broussa has resisted the terrible shocks. Enormous masses of earth 
and rock were detached from the flanks of the mountain, above the upper 
streets of the pkce, end rolled down upon the Jews' quarter, whose de- 
struction they completed. As to the wooden houses, which escaped with 
leas damage irom tne earthquake, they have been destroyed almost totally 
by a oon^agration. The names broke forth at many points simultane- 
ously, about nine o'clock. The scene is awful. The Bazaar, and the 
whole quarter of the city around it, present nothing but heaps of smoulder- 
ing ashes. The Kuropeon quarter has suffered least, 'ihe population 
seem paralysed with terror, and are plunged into a state of indescribable 
stupor. The number of victims it is iiopossiblc to reckon. Xews has 
arrived that the village of Tikindji, sitoated about a league from Broussa, 
has been totally destroyed. Several hamlets and farm-houses in the vici- 
nity are also reported to have been wrecked by the conTuJsion." On the 
same day shucks were felt at Constantinople, but without auy serious in- 
jury to the buildings. The destruction of Broussa has reduced 70,000 
people to a state of deep distress. 

Professor Reiiiieiirdt's Libr.iry.— The sale of Professor Reinwardt'a 
library took place by auction in Leyden a few months since. As a gene- 
ral library it was not very valuable ; it was almost entirely scientific, 
rich in botanical works, and possessed some upon zoology of a local cha- 
racter not easily procured. It reidized a sum of about :;0,000 guilders. 
The prices given for the books were very unequal. 

The following is a short note of the principal incidents in the career of 
Professor Beinwardt ; — 

Professor Beinwardt was born at Leitringhausen, in Germany, 3d 
June 1773. Hb eldest brother was established as an apothecary iu Am- 
sterdam, and, having lost his father early, he came himself to Amster- 
dam and studied cheuiislry and botany in the AtheiiKum of that city. 
He WHS also employed in the business of his brother. ,-~ r 
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In 1801 be obtsined a profesiorship at the univerait; of Hardenvyk. 
In 1808 or 16u9 King Louie Napoleon placed him in the direction of the 
menaeerie or loological garden at Haarlem, which was not long sup- 
ported, and in 1810 he obtained the chair of natural historj and chemis- 
try in Amsterdam. In 1815 he was appointed to superintend a govern- 
inent measure in the East Indies for regulating agriculture, puiuic edu- 
cation, Sec., &c. He there made large collection b inererj department of 
natural history, and retomed in ISZ2 to the Netherlands, when he was 
named professor of botany, natural history .'uid chemistry at Lejden. 
Reinwardt published no great work, but there are nomeroufl papers and 
reports on varioos subjects in the teausaetions of the Dutch and other 
scientific societies. He was a good classical scholar, besides possessing 
an acquaintance with several modern languages. His botanical Icnow- 
ledge was eitensiTe, He was well versed m chemistry, md was a good 
mineralc^ist. He died March 6, 1854. 

Qeorge louts Duveriioy. — On the 1st of March fills year died at Pari* 
George Louts Duvemoy, member of the Institute, knight of tlie Legion 
of Honour, professor of comparative onatomy in the Museum of Nsturnl 
History, and also in the College of f ranee. He was bom on the 6tli of 
August J7T7, and thus attained the age of more than seveuty-seyen. 
Montbeliaiii (Department de Doubs) was his birth-place, as well as that 
of his famous teacher and friend Qeorge Cuvier, to whom he was related. 
In 1801 he obtained tlie degree of doctor in medicine. He made himself 
early known (1805) by the publication of the three last ports of the Le- 
mons d'Anatomie Compart, of which Cuvier himself confessed that not 
only the whole arrangement, but even the contents, were principally the 
woA of Dnvemoy. Like Cuvier, Duvemoy belonged also to those 
French literati, at that time more rare than now, who were acquainted 
with the German language, and the works published in it. In a more 
special and practical ^owledge uf human anatcmy he was superior to 
CuvisT, before whom, however, in originality and universal knowledge 
he must succumb. He aiterwards settled as a physician in Montbe- 
liard, where he lost a beluved wife, just at the time when he was 
promoted to the degree of doctor in medicine. His residence in that 
city becume almost intolerable, and he took the opportuni^ of remuving 
to Btrosbu^, where he had been invited as assistant to Professor Ham- 
mer in teaching the natural history of the animal kingdom (1827). By 
the death of Cuvier (183:^) be saw himself disappobted in his expectation 
of assisting him in the teaching of comparative anatomy. A tew years 
after, however, he was appointed professor of comparative physiology in 
Paris to the College of France. In 1850, when above eeventy years of 

Se, he succeeded De Blainville, who had been nominated, in 183:!, in 
, tee of Cuvier, to the chair of comparative anatomy at the Museum of 
of Natural History. 

Duvemoy's greatest activity was between the years 1830 and I8.j3, 
and it is the more remarkable that, at the advanced period of life to 
which he attained, his scientific zeal appeared steadily to increase. 
Without having to thank Duvemoy for great discoveries, he deserves, 
on account of manifold reseoiehes into the anatomy of all classes of ani- 
mals, to be reckoned among the most deserving savans of our time. 
We shall content ourselves by simply naming some of his published 
works. To these, in the first place, belong five parts of the new edition 
of the Lemons d'Anatomie Compart from 1835-1846, in which all the 
organs of animal life are treated of, and of which more than the half 
has been added as wholly new to the earlier edition of 1805. There 
was a smaller work, the Atlas of Bcptiles (finished 1612), fijr ^he splen- 
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did edition of the Regn6 Animal of Cuvier. TotiieDictionii^KUiiiTeF- 
■elle d'Hietoire Naturelle, edited hy D'Orhigay, he g»ve varioiu contri- 
butioDB, and among them on ample article on OTology. 

During his roBidence at Straaburg be contributed Torious papen on 
xoo\ogj and comparative anatom; to the Memoirea de la Socidt4 d'Mi»- 
toire Naturelle cf that citj, of which he was one of the most active mem- 
bers, among others, on the Macroevelia of Aigien (1832). In the AnnalM 
dei Sciences Naturelles we find manj contributions from his bands, eape- 
ciallr on the Anatomical Signs of Poiaonoua and Uarmleas Snalies (tom. 
zxvi.) ; on the Organization of Snakes in general (tom. iii.) ; on the Pe- 
culiaritiea of the V aacular System in Chimaira artica ; also on the Liver 
of the Mammalia. In the Archivea du Museum we lately saw (1353) a 
copious tteatine from hia pen, adorned with many figures, on the Fossil 
Species of RbinocenM. 

Finally, the M^moires de I'Acad^mie des Sciences contain Investiga- 
tions on the Shrew Mouse, with figures of the microscopic tissue of the 
teeth; contributions to the Anatomy of the Echinodermat<t (tom. xz., 
1848), and an extended treatise, elucidated with nnmemus figures, on the 
very intricate Nervous System of the MoUusea acqihala (tom. zziv., 
l&W). 

The simple mention of these works shows sufficiently that Cuvior found 
an active successor in Dnvemoy. Besides comparative osteology, he has 
elucidated almost all parts of the science with useful and important re- 
marlu. In all his scientific works Duvemoy showed a noble modesty, 
an estimable and amiable character, a devout and finely sensible tone of 
mind, and a friendliness which no one can easily forget who had the pri- 
vilege of his personal acquaintance. 

At his own request, his earthly remains were carried to Moutbeliard, to 
rest in peace near those of so many whom be bad held dear.-^it illi terra 
levis I — •"Allgemnne Kontt-en Letterbode," No. 13, 1866). 
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On the Geology of the Dingle Promontory. By RoB&ET 
Habkness, F.R.S.E., F.G.S., FrofeeBorof Geology, Queen's 
College, Cork. {Platee IV., V.) 

The district of country which forms the north-west -aide of 
IKngle Bay contains within it the most westerly land in Ire- 
land, and that portion which lies west of Ventry presents to 
the Atlantic several bold headlands ; and along the fafies of 
these we have a fine exposnre of the rocks which constitute 
the solid framework of this part of Ireland. 

The stratified deposits which make their appearance in this 
district, for the most part consist of gray grits, which have a 
prevailing inclination towards the south, and this southern dip 
becomes very apparent and very persistent as we approach 
Slea Head, the promontory which marks the northern entrance 
into Dingle Bay. 

Commencing at a small brook about a mile east from this 
headland, we have gray grits and conglomerates, which dip 
south at an angle of 60°, and on the face of some of the grit- 
beds there are distinct traces of ripple-markings. Beds of the 
same nature prevail westward to Slea Head, and the same in- 
clination seems to obtain, bat the rocks are mnch fissured and 
present nomeroas traces of false bedding ; the lines of pebbles 
in the conglomerate, however, afiord BofEcient evidence that 
the prevailing dip is south at the same angle. The pebbles 
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irhich enter ioto the compoeition of the coDglomerates along 
the cliffs here oonBist of rounded fragments of qnartz, which 
are rety abundant ; also portions of gray and pnrple sand- 
Btone, and elates, which, like the qnartz fragments, hare been 
sabjected to the rounding agency. On rounding Slea Head, 
beds of gray shale occur interstratifying the sandstone and 
conglomerates, and these also afford a dip of 50° S. On 
going northward from Slea Head to Ooumeenoole the conglo- 
merates become fewer, and the shales mwe abundant, and in a 
email core to the north-west of the village, indurated gray 
shales are seen abundantly intercalating the sandstones, and 
here also the inclination is towards the aonth at 50°. Quartz 
veins are very common at this spot intersecting the strata at 
about right angles to its dip. Westward from this small 
cove, the same shales and sandstones are seen, the former 
becoming more abundant and assuming a darker colour, which 
BOon becomes purple ; and these purple shales having a dis- 
tinct cleavage present themselves in the form of purple slates 
with greenish-gray beds running through them, and as such 
they form I>unmore Head, the most westerly point in Ireland. 

These pnrple slates have the same angle of dip and direc- 
tion as the sandstones on the south of them, and they consti- 
tute the coast until we reach near to Dunquin. But imme- 
diately south of this locality they are changed in their colour, 
having a drab shade, and in the small coves, where sea-weed 
is obtained, we have precisely the same arrangement as to 
dip and direction as occurs to the south. At Dnnquin Cove 
these drab shales are seen lying on purple slates, which latter 
seem to he of small thickness, and the strata here have the 
south dip, bat the beds have a curved form. 

North of the Dunqnin Cove we have a series of strata com- 
ing in from underneath the beds lying south, which are very 
interesting from the great quantities of fossils contained in 
them, and also ^m the characters of these fossils. They 
consist of Corals, Srachiopods,LamelIihranchiata,GaflteropodB, 
Gephalopods, and Crustaceans of decided Silurian types. The 
deposits in which they occur consist of yellow soil slates, which 
seem to have been affected by atmospheric action, and green 
slates ; both these forms of deposits being fall of fossils. The 
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area ooenpied by these bodB is but email, and on the north they 
are rapidly Bnoceeded by parple slatoB eimilar to such ob oc- 
cur south of Donquin. They have, however, the south dip 
and the eurred aspect of the strata vhich are found imme- 
diately south of Bnnquin Cove. The purple slatea which suc- 
ceed them on the north have also the southern dip ; and as we 
l4>proach Clogher Head purple grits and sandstones prevail ; 
and these, at the last-named locality, are intersected by por- 
phyry, — a circnmstance which was noticed by Mr Jukes, who 
had a run over these headlands some years ago. These pnr< 
pie grits and sandstones have the prevailing dip, viz., south ; 
and en the north side of Clogher Head purple slates are again 
seen having the usual inclination, and they are succeeded on 
the north at the small cove near the village of Clogher by 
greenish shales which hare a dip south at an angle of 45°. 

The surfaces of these greenish shales are in some instances 
covered with branehing corals in an imperfect state, which 
appear to be the Heliolitea inordinata, (Lends.). Following the 
coast from the village of Clogher, in a north-east direction, we 
hare strata of a similar character exposed, and aflbrding the 
same dips. When we reach Ferriter's Cove the green slates 
also make their appearance, and here likewise we have the 
preruling south inclination. At Ferriter's Cove the green 
slates abound in fossils to a greater extent than even the beds 
at Bnnquin ; they, however, conttun the same orguiic remuns, 
and OS the slate is less liable to be acted upon by the weather 
the fossils are more perfect. Not only the fossils but also the 
mineral nature of the beds show an intimate connection between 
the strata exposed immediately north of Dunquin, and those 
between Clogher Village and Territer's Cove, and here also, as 
at the former locality, we have evidence of a curving in the 
deposits. 

At that portion of Ferriter^s Cove which lies nearest to the 
village of Ballyoughteragh we have the green slates dipping 
south 65°, and from this spot the strata are well exposed along 
the clifis to Doon Point, having the same inclination. At Boon 
Point a dike of porphyry outs through the strata in the direc- 
tion of their strike, and this is well seen in consequence of its 
hardness rendering it less liable to be affected by the deatrao- 
p 2 s^^^ 
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tive action of the breakers than the alate rocks with which it 
is asBociated, and this porphyry forms the extreme limits of 
Doon Point. On the north side of Doon Point we lose sight 
of the green slates which are Been on the southern side of this 
headland so full of fossils ; the deposits on the north side con- 
sisting of reddish sandy beds, having the same sooth dip at 
55°. These reddish sandy strata are thin-hedded, and form 
the sonth side of the cove immediately north of Doon Point. 
The north side of this cove consists, for the most part, of gray 
porphyry, baring crystals of white felspar about half-an-inch 
in length embedded in it. On rounding this porphyritic point 
we come to a cove called the Slate Cove, a name which well 
expresses the nature of the rocks which here occur. The 
strata at Slate Cove are composed of purple and gray slate 
dipping 55° south, and corresponding in their aspect to the 
slaty beds which are seen in the headlands south, namely, 
north side of Clogber Head and at Dunmore Head. Passing 
on northwards, in the direction of Sybil Head, we have these 
purple and gray states succeeded by beds of a more arena- 
ceous character, which are tbin-bedded and have a very distinct 
slaty cleavage. These also afford the same south dip. The 
direction of the inclinatioD and the cleaved stmctnre of these 
thin-bedded reddish-pnrple sandstones is well seen in a rock 
which forms an abrupt island on the south side of Sybil Head, 
which is known under the name of Feough. These purplish- 
red sandstones, as we proceed north to Sybil Head, become less 
prominent, and at this last locality we have a strong conglo- 
merate coming in, and forming the rugged points of this pre- 
cipitous headland. This conglomerate is composed of rounded 
fragments of quartz, syenite, porphyry.and scbistoze rocks, and 
its inclination and direction is indistinct, except where beds 
having more of the character of a sandstone occur, and then 
the same south dip is visible. Sybil Head presents a bold 
precipitous wall to the north, from the top of which, in some 
spots, a stone would fall without meeting with any impediment 
until it reached the Atlantic, and at first sight this perpendi- 
cular wall would be taken for the dip. It results, however, 
from cleavage, which has here cut the conglomerates and 
sandstones into perpendicular masses ; the direction of the 
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cleavage being tbat which usnally prevails io the aouth-west 
of Ireland, viz., in an east and vest coarse ; and in conse- 
quence of the Atlantic cutting away the rocks here in the di< 
rection of the cleavage, we have a headland with a perpendi- 
cular wall on its north side exceeding 500 feet in height. 

Going along the headlands in a north-easterl; direction 
we have these conglomerates and sandstones exceedingly well 
developed. They form the three picturesque headlands known 
under the name of the Three Sisters ; and these, like the 
Sybil's Head, present the same bold front on their north sides 
to the Atlantic. 

At the north-west side of Smerwick Harbour we again meet 
with the same beds which are exposed immediately south of 
the Sybil's Head ; these consisting of thin-bedded purplish- 
red sandstone, which towards the south pass into purple slates, 
such as are seen at the Slate Cove near Ballyoughteragh. Here, 
too, we have the same south dip, at about the same angle ; and 
at Port-Lore the porphyry makes its appearance under precisely 
similar conditions as when it manifests itself at Doon Point 
on the west. At Boat Cove, a short distance south from Port- 
Lore, we have greenish-yellow slates coming in, affording the 
same dip and direction ; and here, as at the north side of Fer- 
riter's Cove, they present the curved appearance and agree 
very nearly with the beds at the latter locality in all their 
conditions. 

South from Boat Cove we have but a small expanse of strata, 
the coast becoming low and sandy ; but in the small interval 
which occurs between the Boat Cove and the sand shore we 
find the same greenish-yellow slates, having the same arrange- 
ment as regards direction and inclination ; and on the faces of 
these we also meet with the coral which is so abundant near 
the village of Clogher, and which bears great affinity to the 
Heliolites inordinata, (Londs.). 

The sandy nature of the coast between this and the Black 
Point precludes any observations being made on the solid 
strata occurring in this interval ; and the country between this 
and Ferriter's Cove being flat and boggy, also prevents any of 
the rocks occupying this area being seen ; but it is probable 
that the green slates occupy about the whole of this area to 
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near Black Point. At Black Point we hare parple grits 
coming in, showing tli« same arrangement in inclination and 
direction ; and these, along with conglomerates, oontinne to 
form the coast round the Mark Point to the village of Bftllin- 
rannig. The conglomerates are well seen a short distance 
inland W. of the village of Ballinrannig at a place called 
Carrigalonghran ; and here too they preserve the oniformity 
of inclination and direction which runs through the whole of 
the stratified deposits already alluded to. From Carrigalough- 
raa the strike of these conglomerates is westwards ; and with 
the sandstones, with which they are associated) they appear 
to form the mountains which range in the direction of Clog- 
faer Head. 

With regard to the strata which make their appearance on 
the east side of Smerwick harbour, it would seem, judging 
from the contour of the coast, that from Ballynagall north- 
wards parple slates and conglomerates, such as are seen in the 
north-west side of Smerwick Harbour, occur, and that about 
Murrough the same greenish slates as appear at Ferriter's Cove 
and the Boat Cove form the solid strata. Not having bad an 
opportunity of examining this portion of Smerwick Harboor, 
I can, however, speak only as to the probable nature of the 
deposits which here make their appearance. 

Having given a description of the deposits which occur on 
this coast, and also the mode in which they present themselves, 
we are led to inquire, what is the relation which they bear to 
each other, and to what series among sedimentary rocks are 
they referable 1 

The only observations which I can find concerning &e 
strata which constitute the geology of this district are in Sir 
Roderick Murchison's Siluria, pp. 167 and 168, where it is 
stated, that " in the district of Jungle, or th« western part 
of Kerry, which I have personally examined, a vast number 
of fossils (trilobites, mollusks, and corals), have been of late 
years found, which I have recently inspected, either in the 
cabinets of Mr Griffiths) or those of the Government surveyors. 

" Some of these fossils, particularly from the eastern parts 
of this promontory, may belong to the same Lower Silurian 
type which prevuls through W^cklow, Kildare, Wexford, and 
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Waterford. Others, IioireTer, including moBt of the species 
found in Ferriter'B Cove and at Dnnqoin, are aa certainly XTpper 
Silurian fossils, which are well known in England aod Wales. 

"Among the commonest of these maj be mentioned, — 
Euomphaltta funatns, Cardiola mterrupta, Murckuonia 
Lloj/dU, Pterinea (^Avicula) rttrofiexa, OrtKia lunata, 0. ele- 
gantula, Rkynehonella (Terebratula) Wilsoni, R. navicula 
phaeopt (Ataphut) eaudatua, Enerima-ua punctatua, and a 
- multitude of common Upper Silurian corals. 

" It is, therefore, to be hoped that the exact order of that 
promontory between Dingle and Tralee Bays may soon be on- 
rarelled." 

Mr Griffith, in his map, lays down the district as Silurian ; 
and as this was done previous te the publication cJ Siluria, 
he must have loDg recognised this promontory as appertaining 
to the Silurians. 

That this is the case, so far as the Coves of Dunqoin and 
Ferriter are concerned, there is no reason to doubt, since the 
fossil evidence is conclusive on the pobt. The question, there- 
fore, which remains to be determined is, what relation do the 
Silurians of Dunquin and Ferriter bear to each other, and what 
connection have they with the strata of pnrple slates, grits, and 
conglomerates, with which Uiey are associated \ 

Looking at the contour of the coast of the most westerly 
portion of Ireland, as this occurs between Dingle and Tralee 
Bays, we find three prominent headlands, — Slea Head, with its 
westerly continuation, Dunmore Head being on the south ; 
Clogher Head near the centre, and Sybil Head on the north. 
Between these headlands we have two well-marked bays, or 
rather coves, viz., Dnnquin and Ferriter, the headlands and the 
coves being formed of different mineral aubatances. The for- 
mer consist of hard conglomerates, grits, and slates ; and tiie 
latter of slates of a softer nature which have yielded more 
readily to the power of the Atlantic, and conseqaeotly present 
us with indentations in the form of small bays. 

We have, therefore, three distinct occurrences of grits, con- 
glomerates, and hard purple slates, separated from each other 
by two areas of soft green slates, of undoubted Silurian age. 

The conglomerates, grits, and hard purple slates, whether 
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they occur on the Bonth, in the centre, or ou the north side of 
the district, have the same lithological nature, and the same 
arrangement as regards dip and direction ; and the like re- 
mark applies to the two areas occupied by the Silurians. In 
these two latter areas we have evidence which does not present 
itself among the conglomerates, grits, and slates, namely, in- 
dications in the form of curved strata, leading us to infer that 
the deposits here are rolled over. And in these two aretts we 
have organic remains of aach a character as to show that these 
deposits have an intimate connection paleontologically. 

If therefore we take in connection the lithological structure 
of the beds here, the curved character of the Silurian strata, 
and the relationship which exists between the organic remains 
in the two Silurian areas, we shall be able to arrive at some 
knowledge concerning the arrangement of these deposits, and 
the geological age to which they are referable. 

The conglomerates, grits, and hard purple slates, which 
occupy the three headlands appear to be intimately allied (o 
each other, not only in their mineral nature, but also in .their 
geological position, and both near Donquin and on the side of 
Ferriter'B C!ove, we have them with the Silurians conformably 
underneath them — and then passing over the Silurian areas, 
we find them again apparently coming out from below these 
latter. The conformity which exists between all the strata 
of this coast, shows that a perfect sequence occurs among them ; 
but this sequence is not of such a nature as to support the 
inference that we have the highest beds on the south, and the 
lowest on the north, although there is a continuous south dip^ 
from Sybil Head to Slea Head. Had such been the case, we 
should have had a sequence of deposits over this area, giving 
us about 24,000 feet of perpendicular strata ; since we have 
over a distance of about 6 miles an average dip of 50° south 
— and moreover we should have the same Upper Silurian fossils 
occurring in strata removed from each other by the distance of 
about 12,000 feet of perpendicular depth ; acircumstance quite 
at variance with anything known concerning the thickness of 
the Upper Silurians. 

From the results of my observations on this portion of the 
coast of Kerry, I am disposed to regard the whole of the strata 
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here as owing their present position to two great rolls, in the 
lower portion of which Upper Silurian strata are exposed, and 
are overlaid conformably by a series of slates, grit, and con- 
glomerates, which probably belong to the Devonians. 

The section therefore which is exhibited In this portion 
the coast consists as follows : commencing at the south, or a1 
Slea Head, highest beds, conglomerates, and gray grits ; 
gray grits with shales passing downwards into purple slates, 
these bed? oonstitnting the Devonians. Taking the line occu- 
pied by these Devonians as 2^ miles along the dip, we should 
have of these conglomerates, grits, and slates, about 9000 feet 
in perpendicular thickness. 

It is, however, by no means improbable, that about Slea 
Head, the conglomerates may be doubled upon each other, and 
in this case, the estimated thickness must be reduced. 

The Silurians, which succeed the conglomerates, grits, and 
purple sUtes, which I have regarded as Devonian, and which 
make their appearance conformably underneath the Devonians 
at Dunquin, are only slightly developed so far as regards thick- 
ness, but in them the curved strata are seen which indicate a 
roll. At a short distance inland from the coast they appear 
to be overlaid by the slates of the Devonians, and therefore we 
have at Dunquin only a small patch of the Silurians exposed. 
In consequence of the roll in the Silurians here, we have the 
slates of the Devonians succeeding them to the north in a re- 
versed position, and apparently underlying them. As we ap- 
proach Clogher Head these Devonians put on more of the cha- 
racter of the middle series of the Devonians, assuming a gritty 
nature ; and as this gritty nature is succeeded to the north of 
this headland by the slaty beds of the lower series of the De- 
vonians, we may infer that about Clogher Head the roll se- 
parating the Dunquin Silurians from those at Ferriter's Cove 
presents some of the higher deposits of the Devonians, the 
strata here being rolled under. 

Near the village of Clogher we have the Silurians coming 
out from below the purple slates, the lower members of the De- 
' vonians precisely as at Dunquin, and having the same degree 
of conformabiUty. The circumstances which are attendant on 
the Silurians occupying the area between Clogher Villnge and 
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Boon Foint, are in all reap«cta like tbose which accompany die 
Silniians at Dunqnin. And here, too, we hare the same evi- 
dence of rolling in the form of cnrred strata. Meaanring 
along the dip from Glogher Village, where the purple slatea 
disappear over the Siluriana, to Boon Point, — where, in conse- 
qnenoe of the second roll which ^ves rise to the Silorian area of 
Ferriter'e Cove, we have the same slates apparently passing 
under the Silurian hedB, — the distance is ahont two-fifths of a 
mile, and this distance with the prevailing dip 60° sooth would 
give na about 1600 feet of perpendicular thickness ; but as the 
strata are here rolled over, this thickness mnst be reduced one 
half, and therefore about 800 feet of deposits form the Silu- 
rians ae they are developed at Feniter's Cove ; and certainly 
not more are ezpoaed at Bonquin. 

North from Boon Foint to the Sybil's Head we have the 
northern portion and lower beds of the Bevonians of the second 
roll exposed, and aa already mentioned, these consist, firat, of 
the pnrple slates of the lower series, succeeded by the grits and 
conglomerates which conBtitute|the coast from Sybil's Head to 
the north-west entrance into Smerwick Harbour. 

The area occupied by the Silurians, which come ont under- 
neath the northern roll, is apparently more extensive than that 
of the southern one. From Ferriter'e Oove it extends east- 
ward to Smerwick Harbour, and from the nature of a portion 
of Qie eastern side of this bay it would appear to extend a short 
distance inland, but it must soon become covered up by the 
base of the lofty mountains which lie east from Smerwick 
Harbour, and which are formed of deposits appertaining to 
the higher beds of the Bevonians, as these occur forming the 
headland of thia coast. 

From the foregoing remarks it will be perceived, that, ao far 
ae the weatem portion of the county of Kerry is concerned, we 
have two formations manifested, which are conformable the 
one to the other, viz., the Bevonian and the Silurian. 

With regard to the former, this can only be considered as 
Bevonian becanae it partakea of the lithological character of 
this formation as it occurs elsewhere in Ireland ; but probably 
future observation may discover among the purple alatea fossils 
which possess a Silurian character. Until such be the case it 
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wottld appear better to consider the pnrple elates, with their 
overlying grits and conglomerates, as DeTonian. These con- 
glomerates are succeeded hj gray and purple grits of a hard 
nature, forming the mass of the Devonians in this portion of 
the county of Kerry, which, in their mineral nature, have a 
great resemhlanee to the strata which make np the lofty moun- 
tains lying hetween Olengariff and Killamey. 

As concerns the rolling of the strata to which I have attri- 
buted the occurrence of the two Silurian patches of ihe same 
age, and the thrice-repeated pnrple slates, grits, and conglome- 
rates, every one who is conversant with the geology of the 
sonth-west of Ireland, will be struck with the intimate relation 
which those rolls in the west of Kerry bear to those which oc- 
cur among the Devonians of the county of Cork, more parti- 
oularly those appearing in the northern area of these Devon- 
ians, where we have frequently a south dip prevailing over 
several miles of country across the strike of the beds, the 
strata being rolled as in the Dingle promontory. And it is 
only in the lower beds of these rolls that we could expect to 
find the deposits, on which the Devonians rest, exposed. 

Such an exposure does not, so far as I am aware, exist in 
the interior of Ireland ; and it is only on the coast, where the 
immense force of the Atlantic has for ages been wearing the 
solid strata that we should most naturally expect to find such 
low beds exposed, and on the most westerly portion of Ireland, 
we have the strata manifested under such conditions. 

Concerning the fossils which present themselves among the 
Silurians of Dunquin, and about Ferriter's Cove, and elsewhere 
in this district, the corals consist of the following forms, — ■ 
Alveolites fibrosa (Londs.), Favosites multipora (Lends.), F. 
polymorpha (Gold.), Halysites catenulatus (Linn.), Petraria 
bina (Lends.), Stromatopora concentrica (Gold.), Heliolites 
interstincta (Wahl.) ; — all corals which are met with in the 
Upper Silurians of JBngland, and some even in the Devonian 
beds. Besides these, there is a very abundant species, which 
is found on the yellowish green slates near Clogher Village, 
and south of the Boat Cove at Smerwick Harbour, which seems 
to be the Heliolites inordinata (Londs.) ; but owing to the de- 
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oompoaed state of its surface, which does Bot show the pores, 
the species is UDcertain. If it shotild he the form alluded to, 
it is the ooly purely Lower Silurian fossil in these beds. 
And the palseontological evidence, so far as the corals are 
concerned, justifies the inference of Sir Roderick Murchison, 
concerning the strata here, that they are Upper Silurian ; and 
the occurrence of some Devonian corals would lead to the con- 
clusion that the beds occupy a high position among the Upper 
Silurians. 

The brachiopods are also of such types as indicate the Upper 
Silurian age of the lower strata at Dunquin and Ferriter's Cove. 
Among these occur Lingula cornea (Sow.), Leptoena depressa, 
L. Itevissima (M'Coy), L. concentrica (Port.), L. euglypha 
(Dalm.), ChoneteBstriatella(Dalm.), C. earcinulata (Hapsch.), 
Orthis elegantula (Dalm.), 0. lunata (Sow), Spirifer crispns 
(Linn.), S. speciosus (Schloth), Atrypa reticulans (Ijnn.), 
Athyris navicula (Sow.), and Rhyuchonella Wilsoni (Sow.), 
forms which point out upper Silnrian strata, and some of whicli 
even appertain to the Deronian. Concerning Lamellibran- 
chiata, S&nguinolites rotundatue (Sow.), Cardiola intermpta 
(Sow.), are Upper Silurian species, and along with these are 
several forms of Fterinea and Avicula, which seem to be 
alike Upper Silnrian. Of the trilobitee, Phacops caudatus, 
and Encrinurus punctatus have a wide range, occurring both 
in the Upper and Lower Silurians. Therefore they aSbrd 
nothing definite concerning the geological age of the strata 
under consideration. 

Taking the palseontological evidence as a whole, it disUnctly 
indicates that the strata exposed have a decided Upper Silurian 
character ; and not only so, but the presence of Devonian forms 
in connection with Upper Silurian types, would support the 
conclusion that these upper Silnrian deposits appertain to a 
position akin to the Ludlow group, if not to the tilestones. 

The connection of the Dunquin and Ferriter's Cove deposits 
with the Silurians, as these occur elsewhere in Ireland, is re- 
mote. The Silurian strata of Wicklow, Wexford, and "Water- 
ford, from the characters of the foEsils, are decidedly of the 
Lower Silurian range, and here we have the Devonians resting 
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anconformabl; upon the BlateB of the former formation, as 
may be seen at Mount Misery, near Waterford, where the 
Silurian elates, upturned, and dipping at an angle of 80° 
N.N.W., are overlaid by the conglomerate of the Devonians, 
dipping at 12° in the same direction. So far as the Silu- 
rians of the rest of Ireland are concerned, the same difference 
in age would appear to be manifest between the SilutiauB 
and Devonians, when these occur together ; and the palseon- 
tological evidence generally supports the inference, that 
the Silurians of Kildare, Galway, Fermanagh, Tyrone, and 
the rest of Ireland, belong to the Lower seriefl. Under such 
circumstances, the depositA which occur on the western 
portion of the promontory of Kerry become very interesting, 
since that locality is the only one which has yet furnished a 
position in Ireland containing Upper Silurians ; and here, this 
Upper Silurian character is both exhibited, by the conforma- 
bility between the Devonians and the Sllunans, and also, by 
the fossil contents of the inferior formation. Other localities 
in the neighbourhood of Dingle will perhaps be found to afford 
the same strata in like intimate connection ; but when we con- 
sider that we have the exposures of Dunquin and Ferriter's 
Cove, from the results of the abrading action of the Atlantic, 
we can scarcely expect to find these strata exposed, where 
such influence is not in operation to wear down the rolls to 
which the stratified deposits have, in this country, been subject. 
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Description of a Malformed Trout, toitH Prelinutuxry Re- 
marks.* Bj T. Spencer Cobbold, M.D., ABsiatant Con- 
Borrator of the Anatomical MuBeom, UniverBity of Edln- 
borgh. (Plate VI.) 

The occurrence of malformation among fiehes, though not a 
matter of daily obserratioD, is by no means unfrequent ; and 
it Tould seem, from the writings of Pennant, Yamll, and 
many other natnralista, that the Salmonidse are particularly 
liable t« atructural abnormity. 

In this general statement we do not include under the term 
" malformation " those slight irregularities of outline, and 
deviations of aspect, constituting varieties, properly so call- 
ed; at the same time we fully recognise in these somatic 
change, however trifling, an extension or arrestment of the 
same law of development resulting from modifying cireum- 
stances. It is important to keep this idea in mind ; and its 
significance is at onoe apparent, when we consider the in- 
numerable varieties to which trout are liable ; thus viewed, 
too, all morphological differences are seen to be alterations 
of degree rather than of kind. 

Professor Goodsir has placed on record a description of 
anomalies, affecting the fins of Goldfish, in which he recognises 
a lav of reciprocal redundancy and deterioration ;f bat the 
most interesting account of deformed fish we have met. with, 
is contained in the PkUoaophieal Transactions, vol. Mi., 
entitled, " A Letter to Dr William Watson, F.R.S., from the 
Hon. Daines Barrington, F.R.8., on some particular Fish 
foond in Wales." As this memoir dates so far back as 1767, 
and is consequently inaccessible to many, we shall briefly in- 
dicate some of the more important parUcnlars. 

Mr Barrington records, in the first place, the existence of 
Perch in a pool called Llyn Baithlyn, in the parish of Traws- 
rynnyd, Merionethshire. In the larger specimens, some of which 
were nearly two pounds in weight, the deformity was more mani- 
fest. He adds, " I have never examined the back -bone of these 

* aMd at On QlMgow HMtlng of th* SritUh Anod&ttoo, Bcpt ISSS. 
t The iptdmaoa wa prcMrrMl la tiu Unl*anl^ AnatMolod Uwaiim. 
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fish ; the^ are not ouly crooked near the tail, and for aboat 
one-third of the whole length of the body ; there is likewise a 
very remarkable protaberance on each aide, wbich I have 
opened with a knife, but did not obserre it to differ materially 
from other parts of the flesh." 

This author subsequently ascertained that there were trout, 
crooked in the same part, stated to be peculiar to the riTor 
Eynion in Cardiganshire, which is a small brook emptying 
iteelf into the DoTey near Egglwye Yach, and is on the road 
from Machentleth in Montgomeryshire, to Talypont in Cardi- 
ganshire.* These trout are only caught in a small basin, 
eight or nine feet deep, which the river forms after a fall from 
the rocka. Mr Barrington dissected one or more ; and refer- 
ring to the vertebral column, saya, " this bone differs most 
apparently from that of a common trout, or any other fish, by 
its being crooked near the tail. I have therefore no doubt 
that the back-bone of the perch will turn out to be equally 
crooked." About half the perch and trout taken from the 
above-mentioned localities exhibited this irregularity. From 
Uyn Marchland and Llyn Boohlynd, in Caemarvonsbire, 
aimilar specimens had been obtained. 

Giraldufl Cambrensis states that monocular fish are found in 
the lakes of Snowdon.f This traveller and observer was 
archdeacon of Brecknock, and attended Baldwin, archbishop 
of Canterbury, in a progress through South and North Wales, 
in the year 1188. Confirmatory of the truth of Qiraldns' 
remarks, it is afErmed, on good authority, that a oyolopic trout 
had been caught at Lyn y Cyn, Caernarvonshire, the head 
of which was also thicker than usual.^ 

In the river Giabard, in France, there is a pool containing 
blind pike.§ The Fiachau, near Mandorf, in Germany, also 
contains blind trout. | In Dalekarlia, a province of Sweden, 

* Th* nunM of thew plaoM sra Rp«lt loinewbU dlffareutlj on mapi of n- 
omt data. 

t ffiiraUiu OawirtiuU, libar tl., cap. 10.—" Angulllii, trnttla, et parahUi, om- 
nei in eo pUcet monocoli reperinntar." % B«e Hemoir, lot, eit, 

g Bit*, dt I'Atad. dt* BatiuM, 1748, p. 27. L'obtarvation par H. le ll»r- 
quli de Hontalamtnrt. 

H " Tntta OMMt is SniniiigFbcban prop* Haodorf Tiro dMtitat«dlcBiiter." 
— JV. Em. fimeiMaiuit iTpiitoM ItintTariA, uiii., Wtdfanb., 17a4j^. 10, 
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near Fablon, are two email laken, famotu for the aingtitsr 
shape of the porch, which grow to the ordinary size, and are 
of a good taste, hut have alt a hump on their back.* 

The fish we are about to describe was shewn to the Koyal 
Phyeical Society of Edinburgh, 22d March 1854. On this oc- 
casion, Jamee Wilson, Esq. of Woodville, remarked, that in 
his rambles among the Scottish lakes be had frequently met 
with trout possessing a remarkably thickset appearance, and 
arched back, but he had not examined their internal organiza- 
tion. f The maseum of the Zoological Society of London con- 
taius a trout with an imperfect development of the upper jaw. 
This variety occurs in Lochdow, near Pitmain, InvemesB-shire, 
and Mr Yarrel figures it in his History of British Fishes.^ 

For the specimen now before the Association I am indebted 
to Mr Thomas Turnbull,]! who captured it while fly-fishing in 
the river Jed, near Jedburgh. He stated, that though for 
many years familiar with different kinds of trout, he had never 
met with one of this form. Its chief peculiarity, viewed ex- 
ternally, consists in the preponderant depth of the body, as 
compared with the length, giving the animal a hump-backed 
appearance, and causing it in outline to resemble individuals 
of the Sparidse or Cyprinidae, rather than members of its own 
group. To ascertain the cause of this anomaly, we proceeded 
to ezamine-the viscera, under the impression that any devia- 
tion from the structural arrangement nsually observed in Sal- 
monidie would indicate a hybrid, the visceral morphology at 
the same time suggesting the kind of fish whence such agency 
had been derived. 

Taming down the integument, and dissecting the great lateral 
muscular mass from one side, so as to expose some of the ribs 
and diverging appendages, these parts, and some of the verte- 

* " In ttagnla Pfthlunn bujm piads (Peres) Tkrietu «at, quK spini recaruk, 
et corpora omoiDO gibbo, fyequens repcritur." — Linnvi, Favna Svttica, p. 118. 

t For • detailed deacription of Tariatiea of Salmonldsi, see Sir WUliBm Jw- 
dina's Aeaount of ta Eipedilion to the north-waet of Sntberlandsblre, in com- 
paDj with Dr Qreville, John Jardioe, Etq., P. Selby, Esq., and James Wilson, 
Esq. The paper is pohliabed in the 18th voL of tbe Edin. Jftw FUl. Journal 
for 183S. 

X Sea also Article ANeLlna, Bnesc. BrUamUea, 7Ui KdiUon. 
an, Lothian Btreet, Edioburgh. 
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bral segments which had also been laid bare, at auce offered 
an explanation of the longitudinal ebortening of the trunk ; we 
had here, in fact, an extreme abrogation of the epinal column, 
resulting from the coalescence of nnmerona vertebral " centra," 
giving rise secondarily to modifications in the surrounding 
Boft parts. 

The foUoTving is a brief record of the skeletal peculiari- 
ties:'— 

The vertebral segments, not including the bony elements of 
the head, which appear natural, are 56 in number.t The first 
seven, proceeding from before backward, have their bodies or 
" centra" united into one bone, the multiple parts of which are 
recognised by grooves at the side, and further indicated by 
seven corresponding spinous processes above, and as many ribs, 
with the accompanying styliform appendages, below. A single 
" centrum" carries the neural and hcemal elements of the 
eighth and ninth vertebne. 

Thus far the bones do not present any marked change of 
position, save that which immediately results from their close 
approximation. There is a little bending forward of the tips 
of the spinous processes belonging to the five hindmost, but 
throughout their greater extent they take, as usual, an oblique 
course backward. 

The tenth vertebral quantity is normal, but its neural spine, 
to which is articulated the first of the interspinous bones, is 
much curved forward. The eleventh and twelfth are conjoined ; 
their lamins or " neurapophyses" slope backward, as in the 
healthily-developed trout, but the corresponding neural spines 
have a perpendicular direction. The thirteenth segment is 
quantitively natural, its autogenous parts having a similar 
disposition to the foregoing. The bodies of the fourteenth and 

* Id thU d«i«rlption, tli« Mniig emplajed bj Proftuor Owen have bean iu- 
troduosd. In order to lllaetrate th« proportionate cbuige which each preanined 
typical element hai nndergoTie. The accomp&nyiiig Plate gives a tolerablj ac- 
Corate view of tbe anomalies, but the atylifarm appendages have beeo omittei}, 
to STold confiulon. The dotted lines explain the ntunber of conjoined " centra" 

t Probabl; there Is a slight variation consistent with specific identity. Tsr- 
rel and Pamell give flfl;-elx vertebrn to the cornmoD tront. In spMlroens we 
have examined, fiftj-seven and fiftj-aigbt hare hepn counted. 

NEW BEBIXS. — VOL. 11. NO. It.— OCT. 1856. ^iOOqIc 
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fifteenth vertebne are united to fonn a siogle " ceatrum." The 
aizteenth and serenteenth are likewise anchjlosed, but more 
attenoa4«d. The " centra" of the succeeding five segments, 
viz., the eighteenth, nineteenth, tnentieth, twenty-first, and 
tweoty-eecond, are all developed into & single osseous mass. 
The neural spines of these, and the preceding six, are all very 
closely packed together ; they support the eleven interspinous 
bones, and in consequence of a vertical position, have tilted np 
the latter with their associated fin rays, so as to produce the 
great dorsal elevation. The riba curve obliquely forward, and 
this mal-direction, especially at the upper part of the hocmal 
arches, applies more or less to all the " pleurapophyeial" ele- 
ments of the spinal series at present described ; the small os- 
seous appendages agree in number and relation. 

From the twenty-third to the thirty-third vertebra inclusive, 
the neural and hcemal " apophyses" are attached to a single 
bone, which is consequently the represwtative of eleven 
" centra." The laminie or " neurapophyses" of the first six 
segments are directed diagonally forward, the nearal spines 
of all gradually curving backward. The transverse processes 
or " parapophyses," with the accompanying " pleurapophyses," 
belonging to nine of the included segments, approach the nor- 
mal position. 

The axes of the thirty-fourth and thirty-fifth divisions of the 
spinal series, are ossified together. A single " centrum" indi- 
cates the union of the bodies of the thirty-sixth, thirty-seventh, 
thirty-eighth, and thirty-ninth vertebrse, the spinous transverse 
processes pointing obliquely backward. The fortieth and forty- 
first vertebral bodies are united. The forty-second is inde- 
pendent. The forty-third and forty-fourth have coalesced. 
In these latter five instances, the supra and infra-axial deve- 
lopments have recovered much of their natural character. 

The twelve remaining segments of the spinal series, from 
the forty-fifth to the fifty-sixth inclusive, alone present a com- 
pletely healthy aspect, and a glance at their uniform disposi- 
tion afibrds a criterion of the extreme mal-arrangement to 
which the abdominal vertebrn have been subjected. 
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Ajipendia to Paper on the Infiumce of the Lower Organ- 
iame in the prodaetion of Epidemic Diaeaset. By Dr 
Daubeny. 

Owing to a delay of aeveral montts which has taken place 
in the publication of this Memoir, some of the remarks of a 
local natnro contained in it are less applicable at present than 
at the time they were originally put forth. 

Thus the nuisance complained of towards the conclusion of 
the Kssay has been since, temporarily at least, abated, and, 
it is hoped, means will be shortly taken for preventing Its re- 
currence ; nor have I heard of any recent cases of intramural 
interment in Oxford which call for animadversion. 

The Memoir having been so long out of the author's hands, 
no notice could be taken in it of a Charge by the Venerable 
Archdeacon of London, delivered on the 1 8th of May last, and 
since published, the purport of which was to prove, that " in- 
tramural burial in England is not injunous to the public 
health, and that its abolition is injurious to Religion and 
Morals." 

Nevertheless, I think it will be found, that many of the 
arguments alleged in support of the former position, which 
places the Archdeacon in opposition, not only to myself, but 
likewise to the great weight of authority on sanitary questions, 
have been answered by anticipation in the course of this 
Memoir. 

I shall therefore merely remark, that although it be not 
pretended that the origin of Cholera can be traced to putres- 
cent animal matter, yet so universal is the belief in the con- 
cexioD between the two, that no one, if he could help it, would 
choose to sleep near a churchyard set apart for the interment 
of the victims of Cholera, at the time the disorder was raging. 
I believe, too, that after making due allowance for the effi- 
cacy which vegetable moyld unquestionably possesses in absorb- 
ing, and thereby rendering innocuous, the products of animal 
decay, every candid mind would admit the real danger which 
accrues, from the constant temptation the authorities will be 
nnder of outstepping the limits of security afforded by the 

"2 Google 
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earth of a crowded cemetery, so long as the practice of bury- 
ing in citiea continues to be tolerated. 

The archdeacon himself, on the authority of an eminent 
chemist admits, that the soil of bis own churchyard in the 
parish of St Giles's, Cripplegate, is highly charged with am- 
monia. Now, this product is at once the evidence and the 
vehicle of those miasmata which are often generated during 
life, and disengaged after death, but of which chemistry at 
present lacks any direct means of determining the preeence. 

Whatever, therefore, mayhave been the original motive of the 
enactment in the old Roman law " Hominem mortuum in urbe 
neve sepelito, neve nrito," the sentiment would be re-echoed 
in all civilized coantries at the present day, not only from 
prudential motives, but also from the repugnance instinctively 
felt against bringing the dead amongst the living, except 
where long habit has reconciled us to the practice. 

With respect to the theological part of the question, namely, 
" that the abolition of intramural interment would be injurious 
to religion and morals," I will merely remark, that it seems 
difficult to reconcile such a view with the fact of the entire 
abandonment of the practice in almost every Christian country, 
excepting Great Britain. 

The archdeacon is eloquent upon the advantages of preserv- 
ing unbroken the connection between the parish church and 
the place of burial, and for the sake of this he would be will- 
ing to forego the quiet, the seclusion, the accessibility, which 
are the recommendationB of the burial grounds on the Conti- 
nent, where this connection indeed is severed, but where, on 
the other hand, at any moment of the day, the parent may 
visit nndisturbed the resting place of his child, or the widow 
of a husband, and seek that consolation which is denied in the 
grave-yards of our towns, fenced off as they necessarily are by 
high walls or iron grating, and only open, perhaps for one 
day in the week, during the hours of divine service. 

On which side the advantages may preponderate I will not 
take upon myself to pronounce, but the archdeacon must ex- 
cuse me for reminding him, that if there be any strong feeling 
of attachment in the country to the parochial system of inter- 
ment, that feeling may be gratified on easier terms, than by 
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jeopardising for the sake of it the health of the pnblic, through 
the continuance of the practice of intramural interment. 

In Oxford some years ago, at the instigation of, and chiefly 
by the aid of funds contributed by, the university, the Beveral 
parishes undertook to create certain new burial-grounds in the 
neighbourhood, as substitutes for the old and overcrowded 
ones which had np to that time existed in the midst of the po- 
pulation ; and though the scheme did not prove a remunerating 
one, but turned out more expensive than the establishment of 
one general cemetery would have been, still it was far better 
that such an outlay should be incurred, than that the risk 
should continue of creating a fomea of infection in the midst 
of our town population, by allowing the previous practice of 
intramural burial to be maintained indefinitely. 



On the Cleavage of the Devoniane of the South-West of Ire- 
land. By Robert Harkness, Professor of Geology, and 
John Blyth, M.D., Professor of Chemistry, Queen's Col- 
lege, Cork. 

The strata which, in the south-west of Ireland, form the 
Devonian formation, are arranged as a series of hills having, 
in the county of Cork, long regular ridges, running in nearly 
an east and west direction. In the county of Kerry they as- 
sume elevations greater than any other mountains in Ireland, 
and lose, to a great extent, the ridge-like appearance which is 
BO manifest in Cork. In both counties the higher portion of 
the Devonians is succeeded by the overlying carboniferous 
limestone, and this latter formation presents itself resting 
conformably in the troughs of the Devonians ; these troughs 
being produced by a succession of rolls, to which these forma- 
tions have been subjected. 

The strike of the Devonian formation partakes of the direc- 
tion in which the ridges run, being generally east and west ; 
and this strike prevails through the whole of the palaeozoic for- 
mations of the south-west of Ireland, with a few local exceptions. 

As concerns the lithological characters of the Devonians, 
these, on the whole, have somewhat of the same mineral na- 
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tare, consisting of reddish-brown strata, of a flaggy aspect, 
which are locally known under the name of " Brown »U>ne." 
Bat besides these flaggy beds, there are seen, in the upper 
portion of the Devonians, deposits which have a different na- 
ture ; and with this difference of nature some important fea- 
tures occur in connection with the cleavage, which is seen 
among these Devonians. The upper beds of this fonnation 
bare a lighter colour, and are composed of sandstone; and in 
this light-coloured swdstone, in some localities, Aiwdon 
Jukeeii and Cyclopteria Hibemicua, as well as other vege- 
table remains, have been obtained by the officers of the Geolo- 
^cal Surrey of Ireland. Sandstones, having to some extent 
the same lithological characters, make their appearance among 
the underlying flaggy strata ; and when this is the case, the 
same features, so far as cleavage is concerned, preeent them- 
selves as those which are seen in the superior light-coloured 



As regards the cleavage of the Devonians of the county of 
Cork, this, for the most part, occurs with a dip approaching 
nearly to the perpendicular ; and with a strike in an east and 
west direction, following th^ general strike of the strata. On 
the whole this cleavage is of a coarse nature, and it gives to 
the reddish'brown beds* the flag-like aspect already alluded 
to, the strata dividing along the cleavage planes into flaggy 
portions, and not along the laminee of bedding, which, in most 
cases, 9SQ obliterated by the action of the force to which 
cleavage owes its origin. The lightor-coloured sandstones 
which succeed the reddish- brown beds are only slightly aflect- 
ed by cleavage, and in some instances they do not appear to 
present any traces of this action, but divide along the laminte 
of bedding, and on these lamiuse are seen the fossils alluded to. 

A section affording both the reddish-brown cleaved beds 
and also the overlying light-coloured sandstone, unaffected by 
cleavage, may be seen at Bock Terrace quarry, Cork, of which 
the following is a sketch taken from the east side of the 
quarry ; and similar occurrences may be seen elsewhere in the 
county of Cork. 
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The sandstone strata which interatratify the brownish-red 
'beds, having a distinct cleavage, also show that the cleavage 
is dependent, in a great measure, on the mineral nature of the 
deposits, as indicated by the two following sections, taken from 
near Killeen, abont three miles north of Cork. 



lu No. 2, the highest and lowest strata exposed consist of 
sandstones having a purple colour, between which are four other 
beds, two of considerable thickness, and having the usual per- 
pendicular fiaggy-like cleavage which pervades the Devonians 
of the south of Ireland. Associated with these are %vfO other 
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beds, which are thin, and in which there are considerable modi- 
fications in the cleavage. In these two latter the cleavage is 
not onl; more imperfect, but instead of partaking of the per- 
pendicular position common to the cleavage planes in the De- 
vonians of the Bouth-west of Ireland, they are inclined towards 
the south. In order to ascertain how far the coustitntion of 
these several beds affected the cleavage, portions of them were 
submitted to chemical analyses, and yielded the following re- 
sults : — 

A*, which is a pnrple sandstone entirely devoid of cleavage, 
afforded the following analysis : — 

Specific gravity, 2-695 Silica, . 79-3 

Alumina, . 47 

Iron peroxide, . 5^^ 

B' had the following composition, aod in this bed the cleav- 
age was in its normal condition. 

Sp. gr,, . 2-733 Silica, , . 68-0 

Alumina, . 13'5 

Iron peroxide, . 12*0 
The thin bed C', with the cleavage having a south inclina- 
tion, yielded — 

Sp. gr., . 2-678 Silica, . . 7«-6 

Alumina . . 12 
Iron peroxide, . 9'6 
The stratum B' ie, in the character of its cleavage, like B», 
and in its composition it also nearly approaches the higher 
deposit. 

The thin bed C* has considerable a£Gnity to C*, and has the 
subjoined composition : — 

Sp. gr„ . 2-630 Silica, . . 76-0 

Alumina, , 11-7 

Iron peroxide, . 61 
In the lowest stratum A^, which, like the upper bed A', is 
a purple sandstone devoid of cleavage, we have the following 
couBtituents : — 

Sp.gr.. - 26944 Silica, . . 81-3 

Alumina, . . 7*4 
Iron peroxide, 6-5 

The other section, 3, taken from the same locality, and 
irhich consists of a stratum of reddish-brown colour, haviag 
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quite a slaty character from cleavage, contwned Ijetween two 




A. ClOTsd bed. S. Suiditone without cleavage. 

deposits of sandstone of s similar mineral nature, devoid of 
cleavage, affords the subjoined analysis. 
A, the slat; bed alluded to, 

Sp. gr., . 2-7397 Silica, . . 62-0 

Alumina, . 13*9 

Iron peroxide, ll'S 

And the underlying sandstone, B, had the following composi- 
tion : — ■ 

Sp. gr., . 2-589 Silica, . . 870 

Alnniina, . 7'0 

Iron peroxide, ■ 2-8 

Another specimen obtained from near the same locality, 
and in which the cleavage was only imperfectly manifested, 
afforded the following results : — 

Sp. gr., 2-6589 Silica, . 72-3 

Alumina, . 10-0 

Iron peroxide, . 9-6 

The specimens also contained varying quantities of lime, 
magnesia, and sulphide of iron. These were not determined, 
as the object in view was to ascertain the relative proportions 
of silica, alumina, and iron, in connection with the specific 
gravity of each specimen. 

Id connection with cleavage the foregoing analyses give two 
results. In the one we find that such beds as have the cleav- 
age most developed the specific gravity is the greateit, and 

C.oo^lc 



250 Profeeaore HarkncBfl and Blyth on the Cleavage of 

the other resnlt is, that in these also we find the greatest 
amount of alumina. 

Their mineral composition is such as to support the conclu- 
sion that they were originally beds of a shaly nature, and 
that in proportion as they lost their shaly nature from a 
greater abundance of silica, and assumed the characters of 
sandstone, so they became less subject to the operation of 
that force to which cleavage owes its origin. 

The effect of a difference is the mineral nature of deposits 
having considerable influence on cleavage is not confined to 
the south-west of Ireland. It appears to be a universal law 
operating on this agent, and has been noticed by Professor 
Sedgwick in his early paper on cleavage in the Geol. Proc, 
vol. iii., new series ; and by Mr Sharpe, who, in his paper on 
the cleavage of the Alps, gives many instauces of the pheno- 
menon of cleavage being modified according to the constitution 
of the rocks through which this structure passes ; and many 
other geologists have recorded observations of a like character 
in various parts of the world. 

West from the city of Cork, as we approach the most moun- 
tainous portion of Ireland, the deposits which form the De- 
vonian formation assume a somewhat different character, and 
with this we have changes produced on the cleavage. In the 
more mountainous portion of the country, the strata have an 
older aspect, and we have thick beds of purple and greenish- 
gray grits associated with beds of a more argillaceous nature ; 
and in these latter the phenomena of cleavage present them- 
selves under similar circumstances to those which are seen in 
the neighbourhood of the city of Cork. Here too we have the 
gritty beds devoid of cleavage, or possessing it only to an im- 
perfect degree, associated with deposits which are well marked 
with all the features indicating this kind of structure. 

The same things prevail also in the county of Kerry, where 
the east and west strike of cleavage obtains to a large extent. 
But here we find certain phenomena of a physical character 
welt presented, which do not occur to the same extent in the 
adjoining county of Cork. 

The whole of the county of Kerry, where the Devonians are 
exposed, furnishes abundant examples of th^ cleavage which 

D„l,:.cbyG00Qlc 



the Devonians in the South- West of Ireland. 251 

prevails in this formatiou ; bat it is in the island of Valestia 
that we hare the best examples of the modiScations which this 
structure has undergone, and also the physical causes to which 
cleavage appears to be in a great measure attributable. 

Here we have, in numerous instances, the mineral nature 
of the rock modifjing cleavage to a greater extent than is seen 
on the mainland, for besides dipping at various angles accord- 
ing to the constitution of the stratum, the cleavage occurs in 
the form of complex sigmoid flexurcB in several of the beds 
which this island affords. A fine example of this mode of the 
occurrence of cleavage may be seen at Reengarriv Point, on 
the west side of the lighthouse, which preseate the following 
appearance. 



In this complex sigmoid form of the cleavage, it would eeem 
that the several laminae entering into the composition of each 
stratum were different in their mineral constitution, and with 
this difference we have various angles of the dip of cleavage, 
which, running into each other, give to the strata the contorted 
forms of cleavage which these afford. It would appear that 
this ia simply owing to the operation of that cause which we 
have seen modifying the angle of cleavage in section 2 at 
Killeen, near Cork, the difference being, that in the first case 
we have the cause operating upon each stratum, while at Reen- 
garriv Point the effect is produced on each lamina. 

Many fine examples may be seen in this island of the modi- 
fications which the angle of cleavage undergoes in consequence 
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of the rarying compoBition of each stratum, and one in par- 
ticular may be mentioDed which occurs a short distance to the 
north of Brajhead, the moat southerly point in the island. 

In this instance we have an isolated rock composed of several 
strata of different mineral composition, and as the wearing 
away of this rock is in the direction of the strike of the cleav- 
age-planes we have these planes well exposed, and dipping 
at different angles in an G.S.E. direction, as shown by the sub- 
joined sketch. 




A Pluses of cleav*g<i. 

We have other phenomena besides those of flexured and 
variously inclined cleavage presented to us in connection with 
this form of Structure in this island. The usuaHyobtainingstrike 
of the cleavage in this locality ia the same as that of the at^oin- 
ing mainland of the county of Kerry, being W.S.W. and E.N.E. 
Thia is the strike of the cleavage at the slate-quarry of Valen- 
tia, where the dip of the cleavage is about 27 S.S.E. in the 
purple stratum which ia wrought for slate, and which is suc- 
ceeded by a more aUiceous stratum having a greenish-gray 
colour, locally termed " greenstone" which, in consequence 
of its imperfect cleavage, is useless for commercial purposes. 
These two beds, the purple slate and the greenstone, are ao 
intimately united to each other that the original plane of stra- 
tification separating them has been obliterated, and the two 
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beds are found adhering together &s though they originally 
formed portions of the eame stratum. Instancea of a like 
character may he observed in many parts of the island, and 
sometimes a line of stratification may be seen perfect in all 
respects at one spot ; but on tracing it for a short distance it 
gradually loses its distinct nature, and finally disappears 
altogether, the beds which it separated becoming united, 
as is the case with the purple slate and greenstone at the 
quarry. 

Although the prevailing strike of the cleavage in Valentia 
is W.S.W. and E.N.E., yet there are others which have differ- 
ent directions ; and in connection with these several strikes we 
have an important physical phenomenon, which seems to have 
aD intimate relation with the cause to which this form of struc- 
ture owes its origin. 

On the north side of the island, about Beengarriv and Beeno- 
drolaun Points, the strike of the cleavage planes is nearly east 
and west, and here we see a series of rolls in the strata having 
also the same strike, the beds dipping north and south. On the 
west side of the island, between Culloohead and Brayhcad, the 
strike of the cleavage is N.N.E. and S.S.W., and the dip E.S.E. 
at various angles, according to the mineral composition of the 
rocks. Between these two points we have also a series of rolls, 
well developed, striking in the same direction as the cleavage, 
and these rolls, together with the cleavage planes and dips, 
are well seen in the isolated rock already alluded to as oc- 
curring north of Brayhead (Fig. 5). 

From the S. side of Brayhead the rocks are well exposed to 
the E. of the village of Clynacartan, and in this interval we 
have the W.S.W. and E.N.E. strike and S. S.E. dip of cleavage, 
the prevailing one of this portion of Ireland ; and in this in- 
terval are several rolls striking in the same direction with the 
cleavage. In Valentia, therefore, we have three distinct 
strikes of cleavage, the most predominant one being W.S.W. 
and RN.E., another, on the north side, having an E. and W. 
course, and a third, on the S.W, side, running in a N.N.E. and 
S.S.W. direction ; and these three strikes of cleavage accord 
with the strikes of the rolls of the strata ; and the dip of the 
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angle of cleavage, when it is not perpendicular, has always 
more or less of the south in it. 




LlnM of itrike of ctettTige. 

ZicaTing Valentia for the mainland, we find like circnm- 
Btances manifested. At Port Magee the same W.S.W. and 
E.K.E. strike of cleavage obtains, the dip of the cleavage planes 
being S.S.E. ; and here too we find a roll occurring, and strik- 
ing in the direction with the strike of the cleavage. 

South from this, and along the coast of St Finnan's Bay, we 
have no more evidence of rolls, hut a continuous S.S.E. dip of the 
strata sets in to Ducullahead, and the strike of the cleavage 
here also agrees with the strike of the strata, the dip of the 
cleavage being also at various angles S.S.E. when not perpen- 
dicular. Along this portion of the coast of the county of Kerry 
the cleavage is more distinct in some parts than others. Thus 
between Doon Point and Puffin Sound the cleavage is so dis- 
tinct that the lines of stratification are imperfectly seen, the 
rocks wearing away into headlands and bays along the cleav- 
age planes. 

Between Puffin Sound and Ducullahead the cleavage is not 
so perfect, the planes of stratification being easily seen, and 
the coves and headlands in this interval are formed along the 
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stratification, and not along the cleavage. From the difi^rence 
in the j>eTfection of the cleavage, as this is ecen in this portion 
of (^e south of Ireland, it wonld appear that the occurrence of 
rolls in the beds is in some way connected with cleavage phe- 
nomena. 

The origin of cleavage, and the causes which tend to modify 
the nature of its phenomena, are questions which as yet can 
hardly be regarded as being satisfactorily answered. The 
observations of Professor Sedgwick, Messrs Sharpe and Sorby, 
on these subjects, have done much to make us acquainted with 
the various phases which cleavage assumes, but as regards the 
causes to which these are referable these geologists differ ; the 
Woodwardian professor assignii^ the origin of eleavage to a 
crystalline re-arrangement of the rocky particles, while the 
latter gentlemen refer the phenomena of slaty cleavage to me- 
chanical causes, both assuming that pressure has been the 
force to which cleavage owes its origin. 

This latter cause has many circumsttraces to support it ; 
and among those cited by Mr Sbarpe are the distortion and 
elongation of fossils in the direction of the cleavage planes, 
and the compression of the more solid fragm«its, which occur 
in the form of embedded pebbles in a direction at right angles 
to the cleavage planes, and an extension in the direction of 
the inclination of these planes. 

Mr Sorby, having called to his aid the microscope, arrives 
at the same conclusion as Mr Sharpe concerning the cause of 
slaty cleavage. He finds that when cleaved rocks, in thin 
sections, are submitted to microscopical examination, they 
present such an arrangement among their particles, as to lead 
to the inference that these particles have been subjected to the 
operation of a force by which they have left their original plane 
of deposition, and assumed a new one more or less inclined to 
their original position ; the amount of inclination varying in 
proportion as the direction of the cleavage differs from the 
stratification. This arrangement of particles Mr Sorby re- 
gards as resnlting from pressure, which forced the particles to 
assume a new position at right angles to the planes of pressure, 
a mode of arrangement which must have taken place under 
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circumstances allowing of some freedom in the motion of the 
particles composing such rocks as afford slaty cleavage. 

Mr R. Were Fox has succeeded, by long-continued galvanic 
action, in impressing on soft clay a struoture having some 
resemblance to cleavage, bat some doubts exist if similar cou- 
ditions prevail in nature, and also, if the experiments of Mr 
Fox have any great bearing on the subject of cleavage. 

As concema the cleavage of the south-west of Ireland, there 
are two distinct phenomena which present themselves in con- 
nection with this structural arrangement. The one embraces 
the various aspects in which the cleavage is seen, as regards 
the modifications which it undergoes in rocks of different 
mineral natures ; the other includes what may be considered 
as of a more physical character, the direction of the strike 
of the cleavage and the causes to which this is referable. 

As respects the former, the chemical examinations of the 
several specimens from the sections near Killeen, in different 
states of cleavage, associated with rocks devoid of this struc- 
tore, afford some important deductions. In the two specimens 
which have the cleavage best developed, we have the greatest 
specific gravity ; and of these two specimens, that which has 
a slaty cleavage shows also a greater specific gravity than the 
one with the flaggy cleavage, the former being 2-739, and the 
latter 2*733. The two thin beds, having an imperfect cleavage 
with a south dip, have less specific gravity, being 2-678, and 
2-630. 

In these specimens we have an increase in density attendant 
on a greater development of the cleavage ; and the analyses 
show also a difference in chemical composition. In the slaty 
cleavage specimen, having sp. gr. 2-739, we find 620 silica ; 
139 alumina; and in the flaggy cleaved specimen, sp. gr. 
2-733, we have 68-0 silica, 13-5 alumina. The two beds with 
the imperfect cleavage, and south inclination of this structure, 
show a greater amount of silica, and a smaller proportion of 
alumina ; and in the purple sandstones devoid altogether of 
cleavage, we find this difference prevailing to a still greater 
extent. From the analyses, it would seem that the relative 
amount of alumina has much to do with the presence or absence 
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of cleavage in rocks which have been submitted to this agency ; 
and this refers not only to the south-west of Ireland, but also 
elsewhere, for well-cleaved slates possess a considerable amount 
of this constituent The chemicril constitution of these cleaved 
rocks, leads to the inference, that originally they have been 
shales, and have lost their shaley character, in consequence of 
the operation of the cause producing cleavage. With regard to 
the density of shales, these rarely exceed a sp. gr. of 26, and 
we must assume that the greater density of the cleaved rocks 
is one of the results of the cleavage force. 

The originally shaley nature of rocks which are affected with 
cleavage points out why these have been operated on by the 
force producing this structure, while others of the nature of 
sandstone do not show traces of cleavage. In the former we 
have a description of rock of a somewhat soft nature, and 
yielding in proportion to the amount of alumina contained in 
it, while in the other we have a rigid rock incapable of being 
acted upon by that cause which has changed the original 
nature of shales. 

As regards the phenomena of a more purely physical charac- 
ter, namely, the connection of the strike of the cleavage with 
other circumstances, observations having relation to these 
have been made by several geologists. Prof. Sedgwick 
observes {Trans. Qeol,, 2d series, vol. 3, page 473J, " when 
the cleavage is well developed in a thick mass of slate rock, 
the strike of the cleavage is nearly coincident with the strike 
of the bed." 

Prof. Phillips (Rep. Brit. 4-Bioc. 1843, page 61) remarks, 
" the cleavage planes of the slate rocks of North Wales are 
always parallel to the main direction of the great anticlinal 
axis." 

Mr Darwin (Observations on the Geology of South America, 
page 163) states, that " the cleavage laminse range over wide 
areas, with remarkable uniformity, being parallel to the strike 
of the main axes of elevation, and generally to the outlines of 
the coast," and Mr Jukes' observations on the cleavage of New- 
foundland lead to the same results. (Excursion in Newfound- 
land, vol. 2, page 324.) 

Mr Sharpe {Oeol. Jour,, vol. 3, page 88) says " the strike of 

JtEW BBRIK8.— VOL. II. NO. II.— OCT. 1^55. B 

D„l,:.cbyG00Qlc 



258 Professors Harkness and Bljth on the Cleavage of 

the cleavage is parallel to the main direction of the axis of 
elevation, and has no necessary connection with the strike of 
the beds." 

Mr Sorby {Jameson's Jour., vol. Iv., p. 146) remarks, "that 
the strike of the cleavage would usually coincide with the 
general strike of the beds, and be parallel to the main axis of 
elevation of the district, as has been found to be so commonly 
the case." 

These several observations tend to the conclnsioc that 
between cleavage and axes of strata there is considerable con- 
nection ; and the examples afforded by the counties of Cork 
and Kerry fully bear out this inference ; but in the latter county 
they go further ; for they not only show that the cleavage planes 
are parallel to the principal axis of elevation of the district, 
which has a nearly east and west course, to which course the 
strike of the cleavage generally accords in the district, but 
they also show that the strike of the cleavage agrees with the 
strike of even the minor axis, as seen in the island of Yalentia, 
where we have the cleavage planes following the strikes of the 
several rolls which here affect the strata. The observations 
in connection with the cleavage in the county of Kerry do not 
however atop here ; for we find that in diatrieta where the rolls 
occur, as in Yalentia, and near Fort Magee in the mainland, 
the cleavage is best developed and most perfect ; while over 
the areas where we have a continnous SSB. dip without 
rolls, as on the coast of St Finnan's Bay, the cleavage is less 
perfect. In the former case, it to a great extent obliterates the 
stratification, the focks wearing away along their cleavage 
planes ; while in the latter instance the stratification is distinct, 
and along this the rocks sufier from the destructive action of 
the Atlantic — a circumstance already alluded to, 

There is another feature before mentioned in connection 
with the cleavage of the rocks in Valentia island which re- 
mains to be noticed. This is the perfect union which exists 
between several strata, the one passing into the other in 
consequence of the planes of stratification which originally 
separated them having become obliterated. In cases of this 

nature, we have generally these occurring in this island most 

immediately in connection with the well-developed rolls, nnder 
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condUions where the cleavage manifests itself in its most per- 
fect dugree ; but even where rolls do not predominate, and the 
stratification ia more distinct, the surfaces of the strata pre- 
sent appearances which show that some change has been pro- 
duced upon these in consequence of cleavage. These altered 
surfaces hare an aspect which at a distance resembles ripple- 
markings, but when examined more minutely, and seen in 
sections, they have a more serrated nature, and the elevations 
of one bed are received into the depressions of the other, 
giving a somewhat dove-tailed character to the planes of stra- 
tification, which gradually becomes less distinct, and finally 
disappears, owing to a perfect union of the beds. The strata 
having a sandstone nature rarely possess these features, being 
generally distinct ; but a stratum having a perfect cleavage, 
and possessing such an amount of alumina as to give it a 
slaty appearance, is often found intimately united with a more 
siliceous rock, as is the case with the slate, and so-called 
greenstone of Valentia slate quarry. 

The various phenomena which the cleavage of the SW. of 
Ireland presents, afford some important inferences concerning 
the cause of this form of structure, and support the conclusion 
that pressure is the force which induces these phenomena. 

The strike of the cleavage planes in the direction of the 
strike of the strata — a circumstance intimately connected with 
the cause of cleavage, as observed by Professor Sedgwick in 
N. Wales — shows the relation which exists between the force 
^ving the rocke of the SW. of Ireland their present position, 
and the causes of the cleavage structure. The long ridges of the 
Devonians which traverse the south of Ireland arc portions of a 
series of curves, which have flexured this formation in this dis- 
trict to a great extent, and must have given rise to a degree of 
pressnro sufficient to change the internal arrangement of the 
particles composing these rocks, in cases where any amount of 
movement among the particles constituting them could take 
place ; and in such rocks as possessed the power of re-arrange- 
ment in the greatest degree, we should have the most perfect 
alteration of the position of the particles resulting from this 
pressure. Mr Sharp, when speaking of the force producing 
cleavage, says {Quart. Journ. Geol., vol. v., p. 128), " The di- 
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rection of the cleavage planes is in direct relation to the move- 
ments of elevation of the strata, being everywhere at right 
angles to the direction of the elevating force ; and where the 
beds have been raised ^rith regularity over a single axis, the 
cleavage planes appear to be portions of curves of which the 
width of the area of elevation is the diameter." 

It is not only in the long ridges of the Devonians of the 
S. of Ireland, having a nearly £. and W. strike, that we meet 
with the connection which exists between the force which has 
produced these ridges in Yalentia, we have it shown to a still 
greater extent in the agreement of the strike of the cleavage 
planes with that of the several rolls which aSect this island. 
There is another circumstance which supports the conclusion 
of the intimate relation of the elevating force and that pro- 
ducing cleavage, which ia, that when the inclination of this 
structure in this country is not perpendicular, it has more or 
less of a dip, having different degrees of eoutk in it accord- 
ing to the direction of the rolls. Where we have a WSW. 
and ENE. strike of roll, the inclified cleavage is always SSE. 
on both sides of the roll. Where we have a NNE. and SSW. 
strike of the rolls, the inclined cleavage has in all cases a 
SSE. dip ; and where the rolls occur E. and W., the dip of 
the cleavage rocks when not perpendicular is south. 

An examination into the physical geology of this portion of 
Ireland puts us in possession of an important circumstance, 
bearing on this general southern dip of the cleavage. 

The strata in the counties of Cork and Kerry have not 
merely been rolled into a series of curves, but these curves 
have been pushed over in a more or less northerly direction ; 
and to this pushing over of the strata we owe the inverted 
position of the carboniferous limestones and coal measures, 
which occur near Kanturk, and also the singular positions in 
which the Silurian areas occur in the Dingle promontory. 
The cleaved structure of rocks does not result from the simple 
rolling of the strata, but from this cause combined with a 
considerable amount of pressure ; and this latter force acting 
from the south has pushed over the strata in a series of ob- 
lique curves to the north, and given to the inclined cleavage 
its more or lees of a southern dip. 
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The effect of pressure on roclcy masaea would be more or 
leas modified as the mineral stmcture of theae maases varied, 
and also in proportion to the amount of pressure exerted. As 
concerns the latter, we have evidence of this in the perfect 
cleavage which exists among the rocks of Valentia, where the 
beds present themaelvea in an extremely twiated form, ahow- 
ing the operation of great pressure, as compared with the 
cleavage seen at St Finnan's Bay, where the pressure has not 
been ao great, and where the cleavage is lesa perfect. 

Regarding the diff'erences in the mineral nature of the 
rock submitted to pressure, and the alteration in stmcture 
resulting from this, the analyaes of the severfil strata from 
near KiUeen show that in the case of sandstones little or no 
change haa been produced, while in rocks having more or less 
of a shale; nature, and possessing some degree of freedom in 
the motion of the particles composing them, a circumstance 
which the rigid sandstone did not afford, a re-arrangement of 
the particlea took place to a greater or less degree in propor- 
tion to the amount of freedom, and to this re-arraugement we 
owe the various degrees of cleavage which obtain among the 
rocks having this structure in the south of Ireland, and, con- 
sequently, we have cleaved and nncleaved rocks intimately 
associated with each other. 

The obliteration of the plan'ea of atratification among rocka 
which have a cleaved structure owes its origin to the same 
force which has induced this structure, viz. pressure ; for one 
of the results of pressure among rocks of a sbaley nature 
would be not only to change the originally laminated struc- 
ture from one parallel to the planes of stratification to one 
at right angles to the planes of pressure, but, also to force one 
stmcture into another in such a manner that the lines of bed- 
ding would be destroyed. Mr Sharpe, when alluding to the 
effects of pressure, saya {Quart. Jour. Oeol. Soc, vol. v,, 
page 128) — " The compression of the mass in a, direction per- 
pendicular to the cleavage has been partially compensated for 
by ita expanaion along the dip of the cleavage, in which 
direction only its expansion was permitted as the elevation of 
the beds enlarged the area occupied by them. The difference 
between the amount of compression in one direction, and the 
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expansion in another, is accoooted for in tbe greater deasiij 
of the rock afler compression. 

The compression of the rock in one direction and its ex- 
pansion in another, vould obliterate traces of stratification in 
each rocks as possess a high degree of cleavage, and to this 
compression also is to be attributed the increased specific gr»- 
Tity, as shown in the two specimens from KiUeen having a 
distinct and perfect cleavage. 

Every circumstance attendant on the cleavage of the rocks 
as this is manifested in the south-west of Ireland tends to 
support the deductions of Mr Sbarpe,( Quart. Jour. Geol. Soc., 
V. 3, p. 87,) that there has been " a compression in their mass 
in a direction everywhere perpendicular to the planes of cleav- 
age, and an expansion of their mass along the planes of cleav- 
age, in the direction of a line at right angles to the line of 
incidence of the planes of bedding and cleavage, or, in other 
words, in the direction of the dip of the cleavage." 



BeBcription of a New Species of Trematode Worm (Fasctola 
gigantica).* B; T. Spencer Cobbold, M.D., <bc. (Plate 
VXL) 

In a paper " On the Anatomy of the Girafie," communis 
cated to the Boyal Physical Society of Edinburgh, 5th April 
1854, and published in the June Number of the Annals of 
Natural History for the same year, we cursorily alluded to 
the circumstance of our having detected a species of fluke in 
tbe ducts of the liver of the above-mentioned ruminant. 

No fewer than forty such individuals were washed out of 
the gland by means of a syringe ; but as tbe animal had been 
dead nine days, some of the entozoa had acquired a dark, 
semiputrid'Iooking appearance, and it was not expected that 
the vascular or digestive tubes would be sufficiently fresh to 
admit of artificial distension. With the view of strengthen- 
ing tbe canals, they were immediately placed in strong spirit, 

* B«ail »t tlw Glugow UMCiog of tho BrltUli AiucutioD, Sept. 185S. 
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by wbict precaation ve sacceeded in injecting some of the 
specimens, though not in so complete or perfect a manner as 
could be desired. 

The trematode worm to vhich we propose to apply the com* 
bioed generic and specific title of Faeciola gigantiea, is pos- 
sibly confined in its habitat to the situation jnBt indicated, 
which will account for its having hitherto escaped observa- 
tion ; yet, seeing how close are the structural and physiologi- 
cal affinities connecting the genus Camolopardalis with the 
CervidsB, AntilopidEe, and Camelidee, it ia highly probable that 
certain of the numerous species of these allied families may 
be infested by the same entozoon. In the case of the common 
fluke (Fasciola hepatiea, Linn.), Kudolphi mentions its occur- 
rence in eleven species of Mammalia, six of the animals thus 
infested being ruminants. 

The generic name Fasciola may be objected to, because 
the term Distoma has been, of late, so universally employed 
by naturalists in reference to the flukes, &c. We think, with 
M. Blanchard, there is no good reason for rejecting the ori- 
ginal title given by Linnseus, but that it is rather convenient 
to retain itj in contradistinction to the term Distoma, substi- 
tuted by Rudolphi, Bremser, Dujardin, and others. M. Blan- 
chard, who has done so much to clear up disputed points con- 
cerning the organization of the Flanariie and Trematoda, 
makes very broad distinguishing characters between the genera 
Fasciola and Distoma ; for example, — in the former genus he 
includes only those flukes which have the digestive apparatus 
ramifying or dendritic, as in the case of Fasciola hepatiea, 
and as is also seen in the undescribed species now before us, 
In the genus Distoma, on the other hand, he characterizes the 
alimentary canal as consisting of an oesophagus dividing into 
two intestinal tubes which terminate in cceca, and do not pre- 
sent any ramification. The Distoma lanoeolatum (Mehlis) is 
instanced as an illustration of this type of structure. 

The trematode now before the Association, and which^wo 
have designated Fasciola gigantiea, varies in length from an 
inch and a half to nearly three inches, most of the specimens 
being about two inches ; their breadth averages three lines, 
■ome attaining the third of an inch. The general form of the 
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bod; is elongated, and rounded at the caudal estremitj, in 
which latter feature it differs very markedly from F. hepa- 
tiea. The larger or more fully developed individuals present 
slight irregularitieg or crenations of the lateral margins near 
tbe neck ; a character, however, by no means constant. The 
borders are more attenuated than in the common species, and 
the substance of the body thinner. The anterior extremity 
is prolonged forward about two lines, and terminates in a 
sucker half a line in diameter. There is no evident distinction 
between what has been termed head and neck, but the part to 
which the latter title is assigned is very prominent on the 
dorsal enrface, from the distended condition of the oviducts 
and seminal reservoir lying immediately beneath. 

The digestive apparatus commences by a short cesophagus 
proceeding downward from the base of the oval sucker ; while 
in the neck it divides into two slightly diverging trunks 
which pass on either side of the ventral sucker, again ap- 
proximate, and are continued to the tail. On their passage 
down, the two principal trunks lie almost parallel, near the 
mesial line of the body ; they give off eight or ten secondary 
branches, which proceed to the lateral margins, and end in 
blind cceca; email twigs also proceed from the main tubes 
inwards, but they do not extend beyond the middle line, and 
present very few subdivisioDB. The ramifying systems of di- 
gestive coeca in each lateral segment of the animal, are not 
absolutely symmetrical, neither is there uoiformity in respect 
of number ; they preserve, however, a general resemblance both 
in the degree of subdivision and iu the direction which the se- 
condary trunks assume. The downward direction of the 
branches, and tho angle of divergence resulting from such a 
disposition of parts form a striking contrast to the arrange- 
ment of that system of canals situated nearer the dorsal aspect 
of the body, and usually regarded as the circulatory appa- 
ratus. These vessels are represented in F. gigantica by a 
single median trunk, from which numerous primary branches 
pafis obliquely upward to the sides. 

We may hfire remark, that considerable dispute has arisen 
among helminthologista, as to the propriety of regarding this 
series of canals as vascular ; some have even expressed doubts 
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aa to the presence of an; true organs of circulation in the tre- 
matode worma, and the distinguished authority Van Beneden 
holds this opinion. Those who regard the superficial set of 
tubes in the light of an excretory or secreting gland, ground 
their yiew on the circumstance of a supposed caudal opening, 
through which matters thrown into the median vessel fre- 
quently pass. M. Blanchard has shown the aperture in ques- 
tion to result from over-distension of the canal, which readily 
gives way at this, its weakest point ; our own attempts to inject 
have confirmed this observation. 

Accepting M. Blanchard's explanation as correct, we have to 
state further, in regard to these vessels, that they exhibit less 
regularity of distribution than obtains in the branching tubes 
of the alimentary system, and they inosculate freely from one 
end of the body to the other. Irrespective of these distin- 
guishing marks, there is a disparity of calibre between the 
two sets of tubes, and all their peculiarities taken together 
strongly convince us of their true vascular nature. 

The external spiral appendages, with the minute orifices of 
the reproductive organs, occupy the same relative position as 
in F. hepatica, i. e., lying directly in front of the second or 
great ventral sucker. In reference to these structures — the 
nervous system and other special parts — it is unnecessary to 
give additional particulars ; their characters resembling in all 
respects those seen in the typical species, and which are now 
so fully understood. 

FoBciola ffigantica, Cobbold. 

Corpore compresso, elliptico-lanceolato, tres uncias longo, 
antrorsum attenuate ; ore hausterioque anticis ; collo elongate, 
cylindrico; caud4 rotundatH; ventriculo dendritico, ranus 
dausis. 

Habitat in bepate Camelopardalis Giraffes. 

Appendtic. — In the accompanying Plate, figures hare been 
introduced of two kinds of Cericaria, which were found asso- 
ciated with the above-described trematode. One group of 
these cysts infested the liver, where they appeared either at 
the surface, in the form of small, hard, projecting points, or 
were thinly scattered throughout the substance of the gland. 
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Th«; were very nntneroaa, and some had undergone calcare- 
ous degeneration. Tb« other, a small group, consisted of three 
semitransparent cysts, imbedded in the cellular aponenroBia 
surrounding the stylo-glossi and lingualis mueclea. 

Description of Plate VII. 

A. Dorsal aspect of Fageiola gigantiea, representing, in parti- 
cular, the vascular system, which has been injected with Termi- 
lion. At the loner part, several of the vessels raptured, pro- 
ducing excnivneation. 

B. Ventral surface of another specimen of the same species. 
It illustrates the disposition of the alimentary apparatus, the tubea 
of which have been filled with artificial uitramarine. 

Fig. 1> Cjst from the liver, with shreds of glandular substance 
adhering. Natural size. 

Fig. 2. Cysticercua, or trcmatode larva removed from the cyst. 
Enlarged 3 diameters. 

Fig. 3. The same, further magnified, showing the head and neck 
unfolded, and separated from the caudal vesicle. 

Fig. 4. Head and neck, exhibiting the oval sucker. Magnified 
26 diameters. 

Fig, 6. Section of a cyst which has enlarged and undergone calca- 
reous degeneration. The deposits are arranged in irregular 
concentric laminiF, and the investing sheath is much hyper- 
tropbied. Notural size. 

Fig. 6. Oval semitransparent cyst from the cellular substance sar- 
rounding the muscles at the base of the tongue. This in- 
vesting capsule is composed of two layers, the outer of con- 
densed areolar tissue, the ioucr of well-marked epitheliuni. 
Natural size. 

Fig. 7> Enclosed endocyst, which was separated from the outer 
envelopebya transparent fluid. Natural size. (See Fig. 14.) 

Fig. 8. Embryo or larva removed from the endocyst, and portly 
unrolled. Natural size. 

Fig. 9. Embryo in its coiled state, enlarged to show the cephalic 

Fig. 10. Sectional view of the same. A tube is seen passing to- 
wards the caudal extremity, which is in this larva attenuated ; 
it is apparently intestinal, hut we did not succeed in tracing 
its connection with the sucker. A number of markings cross 
the body transversely, and these correspond with linear de- 
pressions or divisions on the integument. 

Fig. 11. Slightly magniiied view of two ova-like bodies or celll, 
from the caudal extremity of tlie embryo. They could be 

D„l,:.cbyG00Qlc 



New Speeiet of Trematode Worm. 267 

seen with ft pocket lens, and probably are the Temoant of 
germ cells, which, befuro ihe cercaria passed into the pnpa 
condition, gave rise to a progenj of embryos, differing from 
the parent or nune cercaria. 

Fig. 12. One of these germ cells, showing tbe included fonuatire 
cellules. Magnified 60 diameters. 

Fig. 13- Formative cellule, showing the nucleus and nucleolus. 
Magnified 100 diameters. 

Fig. 14. Irregular albuminoid particles, constituting the structure 
of the endocjst. They adhered closely to eaeb other, and 
presented no distinct cell wall. Magnified 250 diameters. 

Fig. 16. Spherical cells, forming the mass of the parenchymatous 
substance of the embryo, and exhibiting various nuclei, or 
granular contents. MagniBed 250 diameters. 



ABtrOTiomical Contradietiotu and Geological Infereneet 
respecting a Plurality of World). 

I. Attronomical Contradiction). 

There are many persons vbo have never looked through 
a telescope, who have never had the opportunity of looking 
through a telescope, and who in all probability may neverhave 
an opportunity of doing so, but who nevertheless have rested an 
implicit faith In the revelations of astronomers. In making 
this assertion we believe that we state the case of a large 
majority of the reading and educated public. Astronomy 
lies within the field of the actual observation of but few, and 
all that can possibly be learned on such a subject by tbe mul- 
titude must depend upon the evidence of those, who, from 
superior wisdom, superior education, and above al), superior 
telescopes, claim credit for their statements. " The ring, 
which, to an intelligent Saturuiau spectator, would be so 
splendid a celestial object," and " therefore is not altogether 
without its use," is unfortunately a mere matter of credit to 
hundreds and thousands of intellectual and educated beings, 
and to whom it is likely to remain nothing else! In the 
labours of Quch philosophers as Galileo, Kepler, Newton, De 
Laplace, the Herschels, Arago, and multitudes of others, 
men believed that they recognised the spirit of true philo- 
sophy ; in their books they fancied they beheld sound vehiclea 
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of human testimony, while even in their arguments from 
analogy, they were acquitted of " sporting the pUnsibilities 
of aDantborized speculation." 

What an annihilation of all our ideas of the innumerable 
Bplendoura of creation formed on the evidence of these astro- 
Domers — what a refutation of astronomical itnagination do 
we possess in that remarkable Essay " On the Plurality of 
Worlds !" This book is a great fact — an era in our age — an 
enormooB error or a great truth; there is no via media about 
it. The author is sufficiently plain and straightforward in 
his hypothesis, and to cast a doubt upon our belief in the 
existence of intellectual inhabitants of other planetary bodies 
is his sole aim and object. He evidently fears that man is 
not disposed to think sufficiently of himself and his destiny, 
and is likely to forget that he is " an important object in the 
eyes of the Creator." 

Sir David Brewster has answered this Essay in a treatise, 
entitled " More Worlds than One." This work might have 
been more carefully written, and rendered more worthy of the 
subject. Sir David Brewster is a great man, and when he 
writes or speak», men read and listen, and seldom read or 
listen in vain. We regret, therefore, especially, that he had 
not made himself better acquainted with Geological facts 
before he attempted to reason upon them. 

In order to state the case fairly, we cannot do better than 
employ the very words of the controversialists, especially aa 
some of the expressions of the Author of the Essay are, to 
say the least, peculiar, when treating of so important a sub- 
ject as the creation of the universe, and we have a delicacy 
ourselves about " winding planets neatly up into balls," and 
" spoiling them in the making," and comparing them to 
" possible thistles," which we would gladly avoid by taking 
refuge in simple extracts. 

When the mechanism of the planetary system, and the 
composition and actual speed of light was discovered and 
registered, men began to think that astronomy stood upon 
sound and competent evidence, and without going into the 
still deeper tangibilities of the science, and the proofs wrought 
by the aid of the higher mathematics, the astronomer seems 
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to have thought that he was only making a right and a rea 
sonable nse of his science, when he brought analogy to bear 
upon his discoveries in the realms of space, and consequently 
we are not surprised that Sir David Brewster, in his introduc- 
tion to " More Worlds than One," declares that the doctrine 
of a plurality of worlds " was maintained by almost all the dis- 
tinguished astronomers and writers who have flourished since 
the true figure of the earth was determined. Giordano Bruno of 
Nola, Kepler, and Tycho, believed in it; and Cardinal Cusa and 
Bruno." "Sir Isaac Newton likewise adopted it, and Dr 
Bentley, master of Trinity College, Cambridge," has ably 
maintained the same doctrine. " In our own day we may 
number among its supporters the distinguished names of the 
Marquis De Laplace, Sir William and Sir John Herschel, 
Dr Chalmers, Isaac Taylor, and M. Arago." " The same 
just views of the sidereal system, in which no motion is visible, 
are taken by Dr Whewell, in hia Bridgewater Treatise." • 
'- Asttonomy," says he, " teaches us that the stars which we 
see have no immediate relation to our system. The obvious 
supposition is, that they are of the nature and order of our 
sun ; the minuteness of their apparent magnitude agrees, on 
this supposition, with the enormous and almost inconceivable 
distance which. From all the measurements of astronomers, we 
are led to attribute to them. If, then, these are suns, they 
may, like our sun, have planets revolving round them, and 
these may, like our planet, be the seats of vegetable, animal, 
and rational life ; we may thus have in the universe worlds, 
no one knows bow many, no one can guess how varied ; but, 
however many, however varied, they are still so many pro- 
vinces iu the same empire, subject to common rules, governed 
by a common power." With these great authorities it is 
hardly necessary to say that Sir D. Brewster entirely agrees ; 
with these great men and great philosophers, he does not be- 
lieve that the Earth is " the oasis in the desert of our sys- 
tem," — " the largest solid opaque globe in it;" and, " really, 
the largest planetary body in the Solar System, — its domestic 
hearth, and the only world iu the Universe !'* Sir David 

• Rook III., Gh.il., p. 870. 
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BrewBter has written Httle in his answer that is new, his doc- 
trine is but an old and a general doctrine ; most people thonght 
as he did, until the publication of the Essay, and believed that 
the mighty worlds that rolled in other spheres were not called 
merely into existence, and then left untenanted ! Right or 
wrong, with Sir David, we have been taught to look upon this 
planet hut as an insignificant portion of the nniverse ; that 
the other planets of the solar system are many of them worlds, 
more vast and splendid than our own ; and, therefore, inhabited 
by beings more intellectual, or at least as intellectual as our- 
selves : right or wrong, we cannot doubt that astronomers and 
philosophers believed, and taught others to believe, in the 
theory, that the planets about our sun are inhabited by in- 
telligent beings — possibly that their satenit«8 are inhabited 
also — and that other supposed suus, known to ns as fixed stars, 
had each their family of planets, also the " homes of life and 
of intelligence ;" while even the far distant nebuln are stars 
or suns, each with their system of globes tenanted by living 
oreaturea. 

In another place, we enter farther into the detail of tfas 
arguments brought forward by Sir David Brewster in favour 
of a Plurality of Worlds ; suffice it to say now, that he con- 
siders the Author of the Essay has taken such a view of 
ihe subject, as is " calculated to disparage the science of 
astronomy, and to throw a doubt over the noblest of its 
truths." 

Before we examine the doctrine and theory of the Author 
of " The Essay," (and which for our purpose we find neces- 
sary), we may remark, that he especially deprecates the 
" odium theologicum,"* and makes a particular request, viz., 
that "those persons who may have thought that there was too 
much boldness in some of the author's expressions — as when 
be speaks of wasted means in the works of creation, of failure 
in some parts of its plan, of several sketches of which only one 
has been completed, and the like — will see, on a further con- 
sideration of what is said in the essay and dialogue, that no- 
thing is involved in the * thought thus expressed' but whftt 
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is in full barmony with the spirit of reverence, which prompts 
their own eentiment." _We have no wish to say one word 
against the piety and reverential feeling of the Author of the 
£sBay; that he has been unfortunate in hia expressions, 
there can be no doubt. 

This then is the theory, doctrine, and belief of our author. 
1st, As regards our planet, he endeavours to prove, that the 
Earth is " the oasis in the desert of our system," — " the largest 
opaque globe in it;" and " really, the largest planetary body 
in the solar system, its domestic hearth, and the only world in 
the universe," 

2d, Our satellite, the Moon, " is a mere cinder ; a collection 
of sheets of rigid sl^, and inactive craters," — " cooled down 
as to its exterior at least, without ever being judged fit or 
worthy by its Creator of being the seat of life." 

3d, The satellites or moons of the other planets, Jupiter, 
Saturn, Ac, are equally valuable as regards anything besides 
the light they yield to their Primary, excepting the moons of 
Jupiter, which are useful to man for nautical purposes I 

4th, Mercury, the planet nearest our earth, is much too 
hot for " any of the conditions which make animal existence 
conceivable." 

5th, Venus " is almost as large as the earth ; almost as 
heavy," — also hot, so hot, that " it is hard to say what kind 
of animals we conld place in her, if we were disposed to people 
her surface; except, perhaps, the microscopic creatures, with 
siliceous coverings, which, as modem explorers assert, are al- 
most indestructible by heat." 

6th, Mars *' is much smaller than the earth, and has not 
been judged worthy of the attendance of a satellite." Atmo- 
sphere uncertain I force of gravity also small ! " In a planet 
BO dense," the animals "may very likely have solid skeletons." 
" We may easily imagine that those seas are tenanted, like 
these, by huge aquatic animals of the nature of seals and 
whales." The land of Mars also may possess animals differ- 
ing from terrestrial animals, much as " the iguanodon and 
dinotherium differed from the animals which now live on the 
earth." Here it may be as well to caution the reader as to 
what the Author of the Essay would himself separate as Theory 
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from Physical fact. Thus, the theory of the Author would in- 
clude the folIoiriDg heads, and which nobody is called upon to 
believe without proof ! That Venus contains no animals but 
microscopic creatures with siliceous coverings, or the land of 
Mars nothing beyond " great land and sea Baurians," is pure 
theory. Physical facts, such as the size, distances, and 
gravity of the planets, should always be carefully separated 
from the author's opinions, to enable us to judge fairly of 
this remarkable work ! That Venus is " almost as large as 
onr earth, almost as heavy," is true, but that she is inhabited 
only by animalcules, may sot be true. 

7th, Of the Planotoida or Asteroids which revolve between 
Jupiter and Mars, with the exception of Vesta; " they are 
mere dote, and we do not even know that their form is sphe- 
rical ;" they may be of the nature of meteoric stones, — " mere 
crude and irregularly crystallized masses of metal and earth," 
and if so, " bits of planets which have failed in the making, 
and lost their way, till arrested by the resistance of the earth's 
atmosphere." 

8th, We now turn to the Author's consideration of Jupiter. 
The density of Jupiter, he informs us, " is not greater than it 
would be if his entire globe were composed of water." The 
size of Jupiter is allowed to be 1300 times greater than our 
earth, the diameter of Jupiter being 87,000 miles, and that 
of the earth 7926. The moons of this planet are four in 
number, and the Author of the Essay believes them to be of 
the same use as our own moon was, " during the myriads of 
years which elapsed while the earth was tenanted by corals 
and madrepores, &c." " Light and heat, at his distance, are 
only one-ninetieth of those at the earth. None but a very 
low degree of vitality can be sustained under such sluggish 
influences." We must either suppose that Jupiter has no 
inhabitants, and is " a mere mass of water, with perhaps a 
few cinders at the centre, and an envelope of clouds about 
it ;" or " if we are resolved to have a population," they must 
be " cartilaginous and glutinous masses." " It does not seem 
likely that the living things can be any thing higher in the 
scale of being than such boneless, watery, pulpy creatures as 
I have imagined." 
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9tk, In the three planets superior to Jupiter, viz., Satom, 
Uranus, and Neptune, the case, according to the Author of the 
Easay, appears even stronger " in proportion to their smaller 
light and heat." " They agree with Jupiter in being of very 
large size and of very small density," and " the supposition of 
the probably watery nature and low vitality of their inhabi- 
tants most be commended to the consideration of those who 
contend for inhabitants in those remote regions of the solar 
system." 

10th, Next we take the Sun, that vast globe of light, 880,000 
miles in diameter, the central lamp of the Solar System. Re- 
volving npon its axis in 25 days, and throwing off its light 
with the velocity of 192,000 miles in a second, our author 
tells uB that although Sir William Herschel and Arago 
thought it probable that the Snn is inhabited, he does not, 
and he draws a kind of parallel between a certain madman 
who murdered a young lady, and was shut up in the Old 
Sailey, and Sir William Hersohel and Arago. They all be- 
lieved the sun to be inhabited, ergo they were all mad ! The 
Author of the Essay, although he thus ridicules the opinions of 
his brother astronomers, appears to have no doubt that, " so 
far as we yet know, the Sun is the largest sun among the 
Stars." The Sun is the centre of the Solar System ; the size, 
&c., the author does not question, nor the heat of his luoiinous 
atmosphere, nor possibly a solid nucleus of the " slag" order. 
The heat is certain, for " the water and vapour of the System 
were driven to the outer parts, or retained there by the cen- 
tral heat of the Sun." " Water and aqneous vapour are 
driven from the Sun" " as they are driven from wet objects 
placed near the kitchen fire." " According to our view, 
water and gases, clouds and vapours, form mainly the planets 
in the outer part of the solar system, while masses, such as 
result from off the most solid materials, lie nearer the sun, 
and are found principally within the orbit of Jupiter." This 
accounts most satisfactorily for the squathineea of Jupiter, 
and the sal volatile substantiality of Saturn, which " are Btill 
only huge masses of cloud and vapour, water and air," with 
*' lumps" " of planetary matter at the centre." 
We assure our readers that it requires some little patience 
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to fix in our mind the remarkable iUaatration of oar author's 
constitution of the Solar System, as treated in his essay. It 
18 rather wordy (he will forgive this homely expression), and 
it is rather di£Bcult to condense. We would not, however, 
willingly mistake his opinions and concluBiona ; and we be- 
lieve we speak truth, and that Sir David Brewster has done 
uo more, when we say, that, from his description of the Solar 
System, it is impossible to avoid the conclusion, that he be- 
lieves, and wishes others to believe, that God has created use- 
lesa worlds, appointing for them their motions with " mira- 
culone precision ;" their days, their years, and even their u««- 
lese satellites, without one conceivable reason or idea. The 
chapters on the " Argument from Design," on the " Unity of 
the World," and " The Future," are no doubt very grand, 
very eloquent, and very argumentative ; but the upshot of 
them all, when yon have threaded the labyrinth, simply 
amounts to this, that the whole Universe, with the exception 
of this earth, is a void, as far as life and intelligence are con- 
cerned. No man in his senses can believe in astronomy and 
agree with the Author of the Essay, without also believing (in 
the words of Sir David Brewster), that (with the exception of 
this earth) " the sun, with his magnificent attendants, the 
planets with their faithful satellites, the stars in the binary 
systems, the Solar System itself, are performing their daily, 
their annual, and their secular movements, unseen, unheeded, 
and fulfilling no purpose that human reason can conceive ; 
lamps lighting nothing, fires heating nothing, waters quench- 
ing nothing, clouds screening nothing, breezes fanning no- 
thing, and every thing around, mountain and valley, hill and 
dale, earth and ocean, all meaning nothing." 

So much for the Solar System. We might indulge in long 
quotations on the fixed Stars and Binary Systems ; we are, 
however, satisfied with the extinction of our sister planets, 
and shall merely observe with the author, that stars " ABE 
STARS," i. e., that Arcturus and Sirius, fixed stars, are pro- 
bably not suns, and " many may have failed in throwing off a 
permanent planet ;" it is just possible " that the distant stars 
were sparks or fragments struck off in the formation of the 
Bolar system, which are really long since extinct, and survive 
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in appearance only by the light which they at first emitted." 
At all events, allowing their existence, " whether they are as 
dense as the sun, or globes a hundred or a thousand times as 
rare, we have no means of knowing." Under these circum- 
stances, and as they may be only diluted moonshine, we will 
pass on to the nebule- 

Nebulte are " star powder" — " vast masses of incoherent or 
gaseous matter," a long, long way off — " of immense tenuity" 
— and " destitute of any regular system of solid moving bodies." 
All this is 8ATISFACT0BILY explained at great length in the 
author's seventh chapter. As in the solar system, we have 
the luminous separated from the non-luminous, and the habi- 
table earth distinguished from the uninhabitable planets ; so 
in the seventh chapter we have a highly luminous elucidation 
of those " mere confused, indiscriminate, incoherent masses," 
called nebulse. 

We have not space to enter at any length into Sir D. Brew- 
ster's answer to the Essay in his " More Worlds than One." 
It is probably well known to our readers. Suffice it to state, 
that whereas the Author of the Essay believes this earth to be 
" the only world in the universe," Sir David conceives — ■ 

1. That it is nothing of the kind, but one world out of mani/, 
in the " great material scheme planned by its Creator as the 
residence of moral and intellectual life." Sir David sum- 
mons to his aid the names of Laplace, the Herschels, and 
Arago, and with them joins the undeniable support of New- 
ton, Kepler, and Tycho ; and although Sir William Herschel 
and Arago were insane upon the subject of the sun being ha- 
bitable, yet their sane opinions are of consequence when 
weighing the arguments of our anonymous author. 

2. Sir David doubts the assertion of our author when ho 
says the moon, our satellite, is all cinders, or " sheets of rigid 
slag," and justly argues, that, if it were revealed to us that 
the moon had no inhabitants, " it would not diminish, in the 
slightest degree, the probability of Jupiter's being inhabited." 
" The moon has great functions to perform as the satellite of 
the earth, even if no living thing breathed upon her surface." 
Our moon, therefore, must be compared with the Moons of 
Jupiter and Saturn, not with a frimary planet. We wera 
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present at the meeting of the British AssocJatioD at Urerpoul 
(September 1834), and heard convictions expressed that the 
moon possessed no water, vapour, or air. Sir David tells as 
simply that " tMa is not true," and that there is an atmo- 
epkere in the moon, though her atmosphere does not reach to 
the tops of the monctains. However, this is of slight conse- 
quence as a matter of argament. The moon being " slag," 
and Jupiter's satellites being " slag," and iSatum's moons 
being " slag," do not affect their Primary. 

May we be allowed a digression t It was when listening 
to Mr Nasmyth, in the geological section of the British Asso- 
ciation at Liverpool (September 1854), and after much reflec- 
tion upon the works of the Author of the Essay and Sir David 
Brewster, that we were so vividly struck with the enormous dif- 
ference of opinion even amongst the first astronomers 1 There 
was the diagram of Mr Nasmyth, exhibiting the torn, crateri- 
form, and disturbed surface of a portion of our satellite, the 
ancient lava currents being distinctly visible, and the un- 
abraded pinnacles of what may be granite mountains standing 
sharply out. Yet we find astronomers quarrelling about her 
atmosphere, — some admitting an atmosphere, others denying 
it in toto ! In one work we read of vast volcanoes and liquid 
torrents of lava ; another tells us that they have long ceased 
to be active, and that her surface now is everlasting " slag." 
And certainly the thought did arise, that if with such tele- 
scopes, and such magnifying powers brought to bear upon the 
only planetary body placed sufficiently near us to have the 
inequalities of its surface rendered distinctly visible, astro-, 
nomers have yet come to no satisfactory determination even 
as regards an atmosphere sufficient to support life ; if they do 
not yet know whether the " mare crisium" be fluid or not ; if 
one great authority hopes that on her surface " traces of 
living beings" will yet " be seen with some magnificent tele- 
scope which may yet be constructed;" and another tells us 
she is all " slag ;" — if there be such contradiction respecting 
OUR ows SATELLITE, it certainly did enter into our mind that 
jt would be more appropriate to settle the astronomical condi- 
tions of our own moon before we wound up other Frimariea 
neatly " into balls," and peopled them only with watery mon- 
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stem and gigantic cnttle-fisb. Sir David Brewster aod the 
Author of the Eeaay both quote at considerable length the 
great geologist of Scotland, and tba poet of all geologists, 
Hugh Miller. Words of the same author also flashed across 
our own memory on this occasion, — words not inapplicable to 
the present subject : — " I know not why it is that moral evil 
exists in the universe of the All-wise and All-powerful." — 
'* The question — like that satellite, ever attendant upon our 
planet, which presents both its sides to the sun, but invariably 
the same side to the earth — hides obc of its faces from man, 
and tarns it to bat the Eye from which all light emanates." — 
" We can map and measure every protuberance and hollow 
which roughens the nether disc of the moon, as, during the 
shades of night, it looks down upon our path to cheer and en- 
lighten ; but what can we know of the other ? " 

Yes, what can we know of the other \ was the question that 
haunted us at Liverpool. A vision came o'er us, and we 
thought that we beheld the Author of the Essay with a power- 
ful telescope standing upon a distant star, far beneath our 
southern hemisphere. By his side stood he of the Mighty 
Hammer, and they gazed upon Victoria-land ; even their very 
words seemed wafied to us through the air : — 

H. Fray, Mr Essayist, you who have distinguished nebulee 
into lumps, and stars into " shred eoile," and planets into 
" neatly bound-up balls," tell us what you see on the disc of 
that far off planet? and from what you see of the one side, 
tell us what you believe of the other ? 

E. Man ! I behold floating clouds, and ice-bound shores and 
frosen seas. I see the flames and lava torrents of a volcanic 
mountain that rises among eternal snows, but I behold no sign 
of the habitation of man ; and man, as constituted here, could 
not exist on that inhospitable shore. " Continents and float- 
ing islands of ice" " chill the fluids of the slimy tribes whom 
we regard as the only possible inhabitants." Lay aside thy 
telescope, Man ! such a world is not worthy farther con- 
sideration. 

" We can map and measure every protuberance and hollow 
'which roughens the nether disc of the moon, as, during the 
shades of night, it looks down upon our path to cheer and 
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enlighten ; &ut what can we know of the other I" seemed to 
re-echo in our ears, as we left to prepare for FrofesBor OweD's 
Lecture on Anthropomorphous Apes ! 

3. With regard to the other moons or satellites of the solar 
system, we find Sir David declaring, that every " satellite in 
the solar system must have an attnoaphere." Japiter is at- 
tended by four moons, or satellites, the average sise of which 
is larger than our own. Saturn is accompanied by eight sa- 
tellites, as well as his rings. Uranus has eight moons, and 
Neptune is accompanied " with one, or probably two satel- 
lites." All these satellites. Sir David believes to be " gor- 
geous appendages, for the use, doubtless, of living beings :" the 
Author of the Essay, of course, believes them to be " slag,'' and 
tellsjus that^ " we may be content not to know how ;" " they 
tend to the advantage of the brute inhabitants of the waters." 

4, 5, 6. Of Mercury, Venus, and Mars, all of which the Au- 
thor of the Essay considers too hot, or too dense for the circum- 
stances of animal life, we find Sir David saying : — " In Mars, 
Venus, and Mercury, the length of the day is almost exactly 
twenty-four hours, the same as that of the Earth; and in many 
other points, the analogy with our globe is very striking. Con- 
tinents and oceans, and green savannahs, have been observed 
upon Mars ; and the snow of his polar regions has been seen 
to disappear with the heat of siimmer." " We actually see the 
clouds floating in the atmosphere of Mars ; and in Venus, as- 
tronomers have even observed the morning and evening twi- 
light. These atmospheres are doubtless the means of tem- 
pering the great heat which Venus and Mercury receive from 
the sun." The reader cannot fail to be struck with the dif- 
ference of opinion here manifested. 

7. The Planetoids, or Asteroids, the "dots" and "shreds" 
of the author, are considered by Dr Olbers and Sir D. Brewster 
to be the fragments of a planet that has burst. 

8, 9. We regret that we cannot give at greater length, ex- 
tracts from the fourth chapter of " More Worlds than One," 
on the analogy between the earth and the other planets. The 
diffeiy^cqjf opinion between our two authors is so decided, 
that-it-ti jj^cult to express, and no one that has not atten- 
tively studietl . both works can form, an idea of the dire in- 
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CODgruity ! Let Sir David speak for himself. In refereoce 
to the position of the plsncta, Jupiter maj be regarded as 
" the middle planet, and is otherwise highly distinguiehed." 
*' With respect to the number of moons or satellites — the only 
naea of which, that we know, is to give light to the planet, and 
produce tides in its seas, — the earth has the lowest number, 
all the planets exterior to it having s larger number." The 
satellites of Jupiter afford him perpetual moonlight. The 
trade winds of Jupiter have left their streaks, or belts. " Why 
does the snn give it days, and nights, and years ! Why do its 
moons throw their silver light upon its continents and seas 1 
Why do its equatorial breezes blow perpetually over its plainsl' 
The questions of temperature and density are discussed at full 
length, and we are not prepared to say that the Author of the 
Essay is right, and Sir David is wrong. The force of gravity 
upon Jupiter is entered into, as also that of Saturn, Uranus, 
and Neptune ; and Sir David declares, " that human beings, 
like ourselves, would experience no inconvenience from the 
greater or less force of gravity on those planets 1" while, as to 
the heat of the sun, he tells us, " that in so far ae vision and 
local temperature are concerned, the light of the sun may, in 
these planets, be as brilliant, and the temperature of the sea- 
sons as genial as they are upon our earth." 

10. The sun, in the opinion of the Author of the Essay, the 
evidence of insanity in Dr £lIiot, Sir William Herschei, and 
Arago, is, we are informed in " More Worlds than One," the 
mainspring of the great planetary chronometers, without which 
they would stop and tush into destmctiye collision. It is the 
lamp which yields them the light, without which life would 
perish. It is the furnace which supplies the fuel, without 
which organic nature would be destroyed." Created for such 
noble purposes, we are led by no analogy to assign to it an 
additional function. 

£nt, judging from the creations of the material world, which 
have " various and apparently contradictory purposes to an- 
swer," — " as the masses of ironstone in our earth" answering 
the two purposes of supporting its framework and supplying 
" man with tools of civilization," — Sir David argues, " that 
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though the sun a.ai the sfttellitee are primarily intended for 
the great purposes which they ao obviously subserre, it is not 
Qnreason&hle to suppose that they may also be the seats of 
life and intelligence." From the discoreries of Sir Williaoi 
Herschel and Arago {insani ambo), " we approach the question 
of the habitability of the sun with the certain knowledge th»t 
the sun is not a red-hot globe, but that its nucleus is a solid 
opaque mass, receiving very little light and heat from its 
luminous atmosphere." 

The light reflected by the opaque body of the sun is only 
" 7 rays out of 1000," consequently this solid nucleus is not 
BO afiected by its luminous atmosphere, as to prevent its being 
inhabited ; in consequence too of other analogical considera- 
tions. Sir William Herschel declares, " we need not hesitate 
to admit that, the sun is kichly stored with ikhabitants." 

Of single stars " we are led to believe with Huygens," says 
Sir David, " that the fixed stars, 3000 in number, as seen by 
the naked eye, and about one hundred millions as seen by the 
telescope, are the suns of other sytems, whose planets are in- 
visible, from their distance." 

" To suppose them without planets, and to be merely globes 
of light and heat, would be contrary to analogy as well as to 
reason. We know that there is one star (our sun) in the 
universe surrounded by planets, and one of these planets inha- 
bited; and when we see another single star equal, if not greater 
in brilliancy, we are entitled to regard it as a centre of a sys- 
tem, and that syatem with at least one inhabited planet." 

" The star d Centauri, which is the nearest to our system, 
has been found to be about two and a half times brighter than 
our sun, and the star Sirius, the brightest in the heavens, has 
been found to be four times brighter than i Centauri, but the 
distance of Sirius is four tiroes greater than that of d Cen- 
tauri, and therefore the intrinsic brightness of Sirius is sixty- 
three times greater than that of our sun. A luminary like 
this, 30 resplendent in brightness, and so gigantic, doubtless, 
in its magnitude, was surely not planted in space to shed its 
light and its heat upon nothing." 

When we compare the 10th chapter of " More Worlds than 
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One," upon " Single Stare ftnd Binary Systems," with the 8th 
chfipter of the Essay on " The Fixed Stars," ve are, indeed, 
inclined to agree with Falstaff as to the way in which some 
persons on this planet of onr own are given to mis-state- 
ments. It is impossible to read these chapters without coming 
to the determinabioQ that either Sir David, Copernicus, Gali- 
leo, and Kepler, are mistaken, or the Author of the Essay is. 
Sir David tells us that the Stars are Sryg, and we are 
" compelled to draw the conclusion, that wherever there is a 
sun, a gigantic sphere, shining by its own light, and either 
fixed or moveable in space, there must be a planetary sys- 
tem, and wherever there is a planetary system, there must be 
life and intelligence," The Author of the Essay cornea to the 
determination, that the stars may after all be nothing but 
" shred coils," " sparks or fragments struck off in the for- 
mation of the solar system, which are really long since ex- 
tinct," " lumps which have flown from the potter's wheel of 
the Great Worker ;" " the sparks which darted from his awful 
anvil when the solar system lay incandescent thereon ; the 
curls of vapour which rose from the great cauldron of crea- 
tion when its elements were separated." 

Afber having entered at some length into the subject of 
Single Stars, we pass by the Binary System, that is, a sys- 
tem in which one star or sun with its supposed system of 
planets is supposed to revolve round another star or sun with 
its system of planets, or '* rather round the centre of gravity 
of both." As these " sparks," according to the author, may 
have long since become "extinct," we will pass on to the 
nebnlse. 

The 11th chapter of " More Worlds than One" is devoted 
to the consideration of clusters of stars and nebule. We 
have already seen that the Author of the Essay considers the 
nebnlse to be " Star Powder," " vast masses of gaseous mat- 
ter," Ac. &c., and that his opponent, from the fact of the 
gigantic telescope of Lord Rosse having resolved certain ne- 
bnlse into distinct stars and clusters of stars, believes that we 
are entitled to draw the conclusion, that this large class of 
celestial bodies are clusters of stars at an immense distance 
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from our owd system, that each of the stars of which the; are 
composed is the sun or centre of a system of planets, and that 
these planets are inhabited. 

Such is a short statement of the difference of opinion, the 
" contradictions," which exist among astronomers, regarding 
the history and organisation of the universe. That the author 
of the Essay is an astronomer we believe there is no doubt. 
His hypothesis we have already seen ; some of his statements 
are we understand accepted by astronomers, and others are con- 
sidered as wholly irreconcileable with the science of Newton 
and Laplace. If, however, there were "nothing rotten in 
the state of Denmark," it would be absolutely impossible that 
such downright contradictions could exist. 

Instead of the heavens presenting a glorious spectacle, filled 
with stately worlds, and occupied by mortal — perhaps immor- 
tals-existences, the lights of that firmament are or may be 
EXTINGUISHED SPARES that shouc and then died out myriads 
of ages ago ! The author fears an " odium theologicum ;" — 
the day for the argumentum crude is gone by ! But there is 
another light in which his volume must be looked at — we have 
before characterized it as an enormoits mistake or a great 
truth, and we again repeat our assertion, — If the Essay be 
TRDE, systems disappear, suns are extinguished ; the varied 
scenes of life and population, believed to be implanted by the 
Almighty's hand in other planets, are blotted out from the 
face of the whole broad universe, save on our own planet. 
The creation is a void ; solitude reigns everywhere but here 
on earth ; — all that Chalmers, Newton, R'ewster, have written 
upon this subject are wasted words ; — Earth and Earth only 
is the real object of any worth in the sight of the Almighty, 
the rest of the visible universe all " slag." 

It is not, however, only to Astronomy that the Author of 
the Essay appeals to prove his position ; he devotes his longest 
chapter (the 6th) to the argument from Geolooy, and Sir 
David Brewster's 3d chapter, in " More Worlds than One," is 
also devoted to geological considerations. 

As upon a question of cotton-weaving and calico-printing, 
though " cotton-weavers and calico-printers may be very nar- 
row men," the astronomers must permit the geologists to exa- 
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mine their geological statemente, and cross-examine out own 
witneases. With certain knowledge that we poaaess reBpeet- 
ing the surface of the earth in paleeozoic ageB, we cannot ac- 
cept the proposition of the author as all proven. 

The Author of the Essay is evidently a theorist in geology 
as well as astronomy, (though we shall willingly bear testi- 
mony to the truth of mnch that he has said on onr own science;) 
and he has forgotten frequently those analogies of nature and 
ohaervation which every student of God's works should carry 
in his mind, whatever be the field of bis research. 

The geologist learns above all things, from the records of 
his science, never to base positive conclusions on merely ne- 
gative grounds ; for if he does, the chances are that be lives 
to find himself mistaken ! There is a mystery attached to all 
creation, which neither astronomers nor geologists are ever 
likely to be able to solve, whether the thing created be simply 
"slag," the first coral, the first mammal, or the first man, — Crea- 
- tion always will, we apprehend, be to mortal man a " mystery of 
mysteries." But there are piles upon piles of geologic records 
and evidence, that, from the first organism which appears upon 
the surface of our planet to tbe creation of man, all has been 
PROGRESS, — an upward march of organization, capacity, and 
intelligence. The moUusk preceded the fish, the " fish preceded 
the reptile, the reptile preceded the bird, the bird preceded 
the mammiferous quadruped and the quadrumana, and the 
mammiferous quadruped and the quadrumana preceded man." 
It is hard, if, while such evidences of a succession of exist- 
ences and elaboration of design are revealed to us by geology on 
our own planet, we cannot furnish arguments from analogy for 
a like arrangement on other planets besides one, and one only. 
We do not ourselves believe that the attributes of tbe wonder- 
working Deity have been lavished upon onr earth alone, and 
we would summon witnesses from Geology, the records of 
the hoary past, to bear upon this question. 
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On some new Compounds of Fur/urine. By Mr Bubebt 
Davidson. 

The recent researches of How, Stalshchmidt, Von Planta, 
and others, have shown that the natural fixed alkaloids, when 
treated with the iodides of ethyl and methyl, assume a single 
equiralent of these radicals, and are converted into bases so- 
luble in water, and presenting many of the characters of am- 
monium basesi ^though with some discrepancies, which our 
imperfect knowle3§*j^ the fixed bases does not enable us to 
explain. AH our presetj^iiewledge of the bases is deduced 
from the examination of tho^Wj^hat are volatile, and the inter- 
val by which they are separate^4|<>ii^ the fixed alkaloids is too 
great to permit us to &pply with ce^f inty to the latter conclu- 
sions drawn from the former, and boVi« intermediate point of 
comparison is wanting which may enal>le us to trace more mi- 
nutely their internal constitntnm^ The^artificial preparation of 
furfurine, which seems to throw somel^ght on its constitution, 
and its general similarity to the natural alkaloids, point to it 
as a substance likely to afi'ord some information on these 
points ; and I therefore undertook the experiments contained 
in the following pages, for the purpose of ascertaining its re- 
lations to the iodides of ethyl and amyl. At the outset, how- 
ever, I encountered some difficulty from the imperfect/manner 
in which its salts are described, the hydriodate;J{!articularly 
being entirely unknown ; and I was thus induceid to examine 
some of them, and to make a few observations oi\) some other 
points, which I shall commence by describing. 




Sctltt of Furfurine. 
HydriodaU of Furfurine. — This salt is easily obtalnedV? 
adding powdered furfurine to a moderately-dilute solution ( " 
hydriodic acid. The base rapidly dissolves, and, should the b< 
lution have the proper degree of concentration, crystals shortly 
make their appearance, which are purified by solution in boil- 
ing water. It may also be formed by mixing strong solutions 
of iodide of potassium and hydrochlorate of furforine. It is 

D„l,:.cbyG0C>^lc 



New Compoundt of Furfufine. 2S5 

obtained in fine, oolonrless, oblique four-sided prisms, whicli 
require 55 times their weight of cold water for solution, but are 
much more soluble on boiling. It is also soluble in alcohol and 
ether, from which it may be obtained in fine crystals \sj spon- 
taneous evaporation. It fuses in its water of crystallization 
at 212°, and after the greater part is expelled, it solidifies 
into a tough mass, from which the remainder is driven off 
with difficulty. Its analysis gave — 

r fl-256 grains dried at 212°, gave 





I. 


8-763 ... 
1-825 ... 
7-582 ... 
.4-482 ... 


carbonic acid, and 

water. 

dried at 212", gave 

iodide of silver. 






II. 


'7-006 ... 
,4-143 ... 


dried at 212°, gave 
iodide of silver. 






III. 


[9-447 ... 
L 6-613 ... 


gave 

iodide of silver. 






. 46 
3 

31- 


Eiperime. 








Carbon, , 
Hydrogen, 
Nitrogen, 
Oxygen, 
Iodine, . 


[, 11. 

■47 

■85 

92 31-96 


III. 
32-00 


45-44 C„ 
3-30 H^, 
7-07 n" 
12-11 0, 
3210 I 


180 

13 

28 

48 
127-1 



100-00 2361 

The crystallized salt contains in addition two equivalents of 
water, which it loses at 212^, or in vacuo over sulphuric acid, ^ 

r 7-314 grains of the air-dry salt lost at 212° 
\0-300 ... of water = 4-07 percent.; 
and 4-35 is the oalcnlated number for the formula 
C„ Hj, N, O, HI + 2H0. 

Jlydrobroniate of Fur/arine is obtained by mixing strong 
solutions of bromide of potassium and hydrochlorate of fur- 
furine. The mixed solutions slowly deposit crystals, which are 
purified by re-solution in boiling water, from which they sepa- 
rate on cooling in short prisms, soluble in 26 times their weight 
of cold water. They contain two equivalents of water ex- 
pelled at 212°— 
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{7*668 grains of hydrobromate dried at 212°, gave 
4*046 . . . bromide ut silver, 

corresponding to 22*78 ; while 22-92 ia the calculated result 
for the formula 

Cg,H„N, OgHBr. 

Bwhromaie of Furfurine.- — This salt is obtained aa aa 
orange crystalline precipitate whea concentrated solntions of 
bichromate of potash and hydrochlorate of furfurine are mixed. 
If the solutions be dilute, it is deposited more slowly, in the 
form of slender orange needles. The bichromate is very spa- 
ringly Bolnble in cold water, and when boiled with that fluid 
speedily decomposes. Even in the dry state, at ordinary tem- 
peratures, the crystals are apt to acquire a brownish tinge, 
apparently due to partial decomposition. The air-dry salt 
gave the following result : — 

(6-944 grains of bichromate gave 
1'417 ... eesquiozide of chromium, 
corresponding to 14-08 per cent, of chromium, while 14*12 ia 
that required by the formula 

Cjo H„ N, Og HO 2Cr O, 

Biaulphate of Furfurine. — By digesting furfurine with ex- 
cess of sulphuric acid, and concentrating carefully, irregulw 
crystals of the bisulphate are obtained. Under favourable cir- 
cumstances, they are obtained in the form of rhomboidal plates 
soluble in less than their own weight of cold water, and melt- 
ing at 212° into a colourless oily liquid. Owing to its great 
solubility, it was found impossible to purify it by re-crystal- 
lisation, and it was simply moistened with a little water, and 
pressed between folds of blotting paper. A sulphuric acid 
determination was made, which, though differing so much from 
the calculated number as to render it unnecessary to give the 
details, was still sufficiently near to show that the salt was 
the bisulphate. 

The neutral sulphate is obtained in flattened needles re- 
sembling sword blades, which are very soluble in water. They 
were not analysed. 

Carbonate of Furfurine. — ^When a current of carbonie acid 
is passed through furfurine suspended in water, solution slowly 
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tikes plaoe, and on filtering from excess of the alkaloid, and 
exposing the fluid to the air, silky crystals soon begin to form. 
These crystals, however, are only furfurine, as was inferred 
from their general characters, and from the fact that they 
dissolve in acids without effervescence. It is obvious that a 
carbonate must have existed in solution, but its instability 
prevented its beiiig obtained in the solid form. 

Sulphuretted hydrogen showed a precisely similar deport- 
ment. 

AelAon of Bromine on Furfurine. 
A quantity of furfurine was mechanically diffused through 
water, and an aqueous solution of bromine added as long as 
the solution became decolorised. Vigorous action took place, 
and a whitish precipitate was produced, which changed al- 
most instantly into a dark uninviting substance, which ap- 
peared to be a feeble acid. Various expedients were resorted 
to in order to obtain a bromo furfurine, but without success, 
the action being always too violent, and resulting in a com- 
plex decomposition. 

Action of Iodine on Fttrf urine. 

Powdered furfurine was digested at a moderate heat with 
an alcoholic solution of iodine in a loosely stoppered flask, so 
as to prevent evaporation of the alcohol. The action went on 
slowly, and after eighteen hours the solution was evaporated 
in the water bath, when it left a syrupy mass which in some 
places showed decided traces of crystallisation, and was partly 
soluble in boiling water, leaving undissolved a resinous sub- 
stance. The fluid on evaporation gave crystals of consider- 
able size, and rather sparingly soluble in water. They proved 
to be the hydriodate, and the analyses Kos. I. and II. on a 
preceding page were from the salt thus obtained. These re- 
sults point to the conclusion, that the iodine decomposes part 
of the furfurine combining with an equivalent of hydrogen 
and forming hydriodic acid, which unites with the portion of 
the base unacted on ; the final products of the reaction being 
hydriodate of furfurine, and a black resinous product of de- 
composition. 
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Action of Iodide of Ethi/l upon Fur/urine. 

Ethj/lo-Furfurine.—A preliminary experiment having shown 
that no action took place in the cold, between ao alcoholic 
solution of furfurine and iodide of ethyl, the mixture was 
transferred to a tube which was sealed and immersed in boiling 
water. At the end of about three hours, the point of the tube 
was broken off, the contents poured into a flask, and the excess 
of iodide of ethyl distilled ofi*. The evaporation was then car- 
ried to dryness. On the addition of hot water, the residue 
readily dissolved, and on cooling deposited hemiapherieal 
crystalline tufts. A portion of the mother liquor being de- 
composed by ammonia, a milky precipitate separated, which on 
stirring with a glass rod collected into a pale mass having the 
consistence of symp. This was found to be but sparingly 
soluble in water, but freely so in alcohol, both solutions having 
an alkaline reaction. From these well-marked differences be- 
tween this substance and furfurine it was inferred to be a new 
base, a supposition which was confirmed by the analyses about 
to be given. To obtain it in the pure state, a strong alcoholic 
solution of the crystallized hydriodate was decomposed by 
oxide of silver, and the precipitated iodide of stiver having 
been separated by filtration, the filtrate was evaporated at a 
very gentle heat until it ceased to lose weight. 

Analysis of the base yielded the subjoined results, the com- 
bustion being made in small glass boats. 

4-550 grains ethylo-farfurine dried at 212°, gave 
j irilO ... carbonic acid, and 

2-134 ... water. 



f 6113 
11 J ll-52fi 


... g"™ 

... carbonic acid. 


and 




I 2-662 


... water 










Eiperim 


.Dt. 




Cileulatioii. 


CarboD, 


6669 


II. ^ 
66-81 


«6.88 C, 204 


Hydrogen, 
Nitrogen, . 
Oijge«, . 


621 


6.64 




6-66 H„ 17 
9-18 M, 28 
1836 0, 66 



100-00 305 

It will be seen that these numbers agree with those re- 
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quired by the hydrate of ethylofarfurine, whose compoaitton 
is expressed by 

0„H,.N,0,HO. 
The reaction between the elements of furfurine and iodide of 
ethyl is shown in the annexed equation. 

C„ H,, N, 0, + C^ H, I = C„ f ^» ] N, 0„ HI = 
^ C. H, J 
C„ H„ N, Oj, HI. 

The hydrate of ethylofurfurine, when recently precipitated, 
is a whitish syrupy substance, which, on standing, acquires a 
darker shade and greater consistence. It is but sligbtly 
soluble in water, readily so in alcohol, but from neither men- 
struum can it be obtained in a crystalline form. The air-dry 
base does not show the smallest indication of crystalline 
structure, though left to itself for weeks. Its solution baa a 
bitter taste. Dilute nitric acid oxidises it in the cold, giyiug 
off nitrons fumes- "When added to a solution of a salt of 
ammonia, if the temperature be raised to nearly 212°, it dis- 
places the volatile alkali, a property which it possesses in 
common with furfurine. 

Hydriodate of Ethylofarfurine is deposited from a hot 
aqueous solution as a gummy mass, but in favourable circum- 
stances in crystalline tufts, composed of thin plates grouped 
together and radiating from a common centre. By sponta- 
neous evaporation, I have obtained several crystals of great 
beauty and magnitude, modifications of the oblique prismatic 
system. The hydriodate requires for solution 36 parts of 
water at ordinary temperatures ; but it is much more soluble 
in alcohol and ether. The crystals do not lose their bril- 
liancy when exposed to the atmosphere for a length of time. 

The following are the results of analysis : — 

{4*867 gr«ns, dried tn vacuo, gave 
8'&76 ... carbonic add, and 
1-980 ... water. 
9-900 .. . dried in vacuo, gave 
6*485 . . . iodide of silver, 
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48-15 




C«bo», 


48-10 C,. 204 


Hjdrogoi, 


153 


4-01 H,, 17 


Nitrogen, 




e-60 N, 28 


Oyygen, 




11-32 0. 48 


lo^ne, 


2»«4 


29-97 I 127-1 



10000 424-1 

The formula of the salt dried in vacuo is therefore, 
C„HigNjO„HI. 

When crystallized, it contains in addition two eqiuralents 
of water. 

( 13-486 grains at 212" lost 
|_ -554 ... water, 
equivalent to 411 per cent. ; the calculated quantity is 4'01. 

Chloride of Platinum and Ethylofurfurine. — After preci- 
pitating the iodine in a solution of the hydriodate, the excess 
of silver is tbrown down by hydrochloric acid. To the sola- 
tion evaporated to a moderate bnlk an excess of chloride of 
platinum is added. IS this addition be cautiously made, only 
a very slight immediate precipitate falls, the greater part crys- 
tallizing out after several hours. The crystals are collected 
and washed with water, in which they scarcely dissolve. They 
are decomposed when boiled with water for some time. 

In igniting this salt, it is necessary to apply the heat very 
gradually, as it decomposes at a low temperature, and swells 
to many times its bulk. 

J / 7-000 grains, dried at 212°, gave 
"1^1-371 ■■■ platinnm. 
r 6-426 grains, dried at 212°, gave 

platinum. 
( 6-2S5 grains, dried at 212°, gav« 
\ 1-035 ... platinum. 

©qoivalent to a percentage of 

L 11. IIL 

19-66 19-61 19-68 

The theoretical amount corresponding to 
C,,H,,N,0^,HC1, PtCL 
is 19-66. 
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Action of Iodide of Ethyl on Sthylofurfurine. 

The preceding experiments having shown that ethjlofurfu- 
rine does not possess the usual properties of itn ammonium 
base, it seemed desirable to ascertain whether it might not be 
capable of assimilatiog another ethyl molecule, which the 
constitution of furfurine seemed to render not improbable. 
We hare only to recall to mind the fact that furfurine is 
formed from two equivalents of ammonia, in which the six equi- 
Tslents of hydrogen may he considered as replaced by three 
equivalents of a substance having the formula C^g H^ 0,, to 
see that, as far as analogy will entitle us to draw conclusions, 
we might anticipate that two equivalents of ethyl would be 
requisite to produce an ammonium base. 

The ethylofurfurine employed in making this experiment 
was prepared by decomposing an aqueous solution of the hy- 
driodate by ammonia. When agitated with a rod, the milky 
particles which are separated collect at the bottom of the ves- 
sel, and the ethylated base is then washed with hot water, and 
stirred up, so aa to allow the solvent to come more freely into 
contact with its particles. The vessel being cooled by immer- 
sion in cold water, the washings may be poured off without 
permitting the escape of any of the base. This process is re- 
peated until, when tested with a silver salt, no precipitate is 
produced. 

The ethylofurfurine being thus obtained, it was treated with 
iodide of ethyl, in the nuutoer already employed for furfurine. 
A salt was obtained in prismatic crystals, which, when ana- 
lysed, gave the following results ; — 
5*660 grains gave 
3114 ... iodide of silver, 
equivalent to a percentage of 39*73, differing but little from 
the theoretical quantity in hydriodate of ethylofurfurine. 
A platinum salt was also prepared as a confirmation. 

{4-723 grains platinum salt gave 
0-933 ... platinum, 
corresponding to a percentage of 19-54, the calculated result 
for the formula 

C„H„lf,0„HCI, PtCl, 
being 19-66. 
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Hence it appears that ethylofarfurine is incapable of uniting 
with an additional atom of ethyl. 

Action of Iodide of Amyt upon Fur/urine, 
Hydriodate of Amylofurfurine. — A spiritnons solution of 
furfurine placed in a sealed tube, along with excess of iodide 
of amyl, was exposed to a temperatare of 212" for nearlj 
twelve hours. A platinum salt was then prepared and ana- 
lysed ; but the high percentage of platmum left upon ignition 
showed the presence of a quantity of unchanged furfurine. 
The tube was therefore resealed and exposed to the same tem- 
perature for four days, at the end of which time it was taken 
out, and the contents transferred to a basin and evaporated to 
dryness. The gummy residue was purified by solution in 
boiling water, from which it is deposited on standing in ra- 
diated crystals, rather sparingly soluble in water, which are 
the hydriodate of amylofurfurine, as shown by the subjoined 
analysis : — 

6'922 grains of hydriodate gave 
I 11-240 ... carbonic add, and 
2-537 ... water. 
G'800 ... hydriodate gave 
2-934 ... iodide of Bilver. 

Exparlmeot. Calculation. 

Carbon, fil-78 61-60 C,. 240 

H„ 23 
N, 28 



Hydrogen, 


4-76 


4-93 






600 


Oxygen, 




10-30 


Iodine, 


27-'34 


27-27 



These numbers agree with the formula C,,, H^j N, 0, HI, 
and the constitution of the base was farther determined by 
the analysis of its platinum salt. 

Platinochloride of Amylofurfurine ig prepared by the suc- 
cessive addition of nitrate of silver, hydrochloric acid, and bi- 
chloride of platinum, to a solution of the hydriodate. It falls 
as a yellow crystalline precipitate, scarcely soluble in water. 



f6-l 



982 grains dried at 212°, gave 
platinum. 
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,y f 4-802 grains dried at 212°, gave 
1. 0-852 — platinum. 
I. II. 

1770 17-78 

tbe calculated nnmber is 18-14. 

An attempt was alao made to obtain a diamylofurfurine, 
bnt without snccess, the salt obtained being onl; h;driodate 
of amylofarfurine, as shown hj this analysis. 

{4-821 grains dried at 212°. gave 
9-076 ... carbonic acid, and 
2-225 ... water. 

Eipsriment. CilcuUtian. 
Carbon, . 51-34 61-50 

Hydrogen, 5-13 4 93 

From the preceding experiments, it would appear that fnr- 
furine ia capable of taking up only one atom of the alcohol 
radicals, but tbe componnds produced have none of tbe cha- 
racters of ammonium bases, their insolubility in water and 
comparatively feeble alkaline properties especially distin' 
guishing them from all the known members of that class, 
whether produced from the volatile or fixed bases. It ia 
difficult to draw from them any absolute conclusions as to the 
constitution of furfurine ; but the non-production of the die- 
tbylo and d i amy lo-furf urine seem to me to raise the question 
as to whether the two equivalents of ammonia, from which 
the furfurine is produced, may not perform different functions 
in it, one having basic characters, and the other playing an 
entirely different part. Into this question, however, I shall 
not attempt to enter, as it could only be answered by an ex- 
tended investigation of the bases of allied constitution ; but I 
may mention that I am at present engaged with an investiga- 
tion of amarine, which may possibly throw some light upon it. 

The preceding experiments were undertaken at the request 
of Professor Anderson, and I now seize the opportunity of ex- 
pressing my thanks to him, not only for his kindness in 
placing at my disposal suitable apparatus, but also for the ad- 
vice and assistance with which I was favoured. 

Appended are a list of the substances described and ana- 
lysed in the present paper. 
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Hydriodate of farfnrine. . C„ H„ N, O,, HI + 2 HO 
Hydrobromate of furfurine, , C,, H„ N, 0,, HBr + 2 HO 
Bichromate of fnrfurine, C,, H,, N, O,, HO, 2 Cr O, 

Hydrated ethylofurf urine, . C,^ Hj, Nj 0,, HO 

Hydriodate of ethyl of nrf urine, C,^ H,, N, 0,, HI + 2 HO 
Chloride of platinum and 6tbylo-l„ „ ^ „ TJC\ Vt r\ 

Hydriodate of ainylofiirfnrin«, C,„ H„ N, 0,, HI 
Platanum salt of amylofurfurioe, C., H„ N, 0,, HCI, Pt 01, 



On a new Ghteoeide existing in the Petah of the Wallflower. 
By Mr John Galletlt, AaaiBtant to Dr T. Anderson. 

A watery infusion of the petals of the wallflower has been 
occasionally employed for the purpose of detecting the pre- 
sence of free acids or alkalies in solution, giving with the 
former a fine rose-red, and with the latter a brilliant green. 
Although it does not appear to exceed in delicacy the sub- 
stances usually employed for this purpose, I had occasion to 
make use of it in some experiments, in which it became ne- 
cessary to ascertain the effect produced by different colouring 
matters ; and in preparing the infusion I detected the sub- 
stance which forms the subject of the present notice, and for 
which I propose the name of cbeiranthine, derived from thafc 
of the genus to which the wallflower belongs. 

When the petals, carefully picked from the flowers, are in- 
fused for some time in water at a nearly boiling temperature, 
they lose the dark marks with which they are covered, and 
acquire a uniform pale-yellow colour. The infusion has a very 
pungent smell, due to the presence of a volatile oil containing 
sulphur, and doubtless identical with that found in other cm- 
ciferous plants, and, in addition to the colouring matter and 
other substances, oontains the cbeiranthine. The method 
which I found most advantageous for preparing it consists in 
covering the petals with boiling water, digesting for some time, 
filtering off the infusion, and adding to it about a fifth of its 
bulk of alcohol. The fluid is set aside, and in the course of 
twenty-four hours crystals begin to make their appearance in 
it, and go on increasing for some days. The whole of the 
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oheirantfaine appears to be extracted by the first infasion, or, 
at all events, what remains cannot be obtained, as it appears 
to become uncrystallizable during the ersporstion to which the 
fluid must be Bubjected. The crystals are separated from the 
fluid, and purified by solution in boiling alcohol and digestion 
with animal charcoal. 

Cheiranthine does not crystallize well from its watery solu- 
tion ; but from alcohol it is obtained in the form of fine tufts 
of long silky needles of a light-yellow colour. It is very spar- 
ingly soluble in cold water and alcohol, but dissolves readily 
in both fluids at the boiling temperature. The hot alcoholic 
, solution becomes nearly solid on cooling. It is very slightly 
soluble both in cold and boiling ether. It is entirely without 
action on vegetable colours, and its ta^te, which ts not very 
marked, is slightly bitter and pungent. It contains only car- 
boa, hydrogen, and oxygen, and its analysis, made on the 
substance dried at 212°, gave, 

6'090 grains of substance gave 

9'750 ... carbonic acid, 

2-635 ... water. 

5 grains of substance gave 

9300 ... carbonic acid, 

2-410 ... water. 

D gnuns of substance gave 
III. Mo-245 ... carbonic acid, 

2-820 ... water. 

Carbon, 

Hydrogen, . 

Oxygen, . . 

100-00 10000 100-00 
These numbers agree with the formula, C^, H^g 0,^, as is 
seen by the following comparison of the experimental mean 
with the calculation : — ' 



li 

f 4-8 
) 9-3 
[ 2-4 
f 6-31 
i 10-2^ 
[ 2« 



52-24 


62-13 


62-42 


6-76 


6-60 


6-87 


4201 


42-37 


41-71 





MeBD. 


Cidcnlrtio 




Carbon, . 


. 52-26 


62-40 C,„ 


240 


Hydrogen, 


. 6-71 


5-67 H,, 


26 


Oxygen, . 


. 42-03 


41-93 0„ 


192 



468 



Cheiranthine dissolves in alkalies in the cold with a deep 
orange-yellow colour, which disappears on the addition of an 



296 Mr J. GiaUetly on a neui Qlucoaide 

acid, and a precipitate slowly forma, which appears to be the 
unaltered substance. Baryta and lime water, when added to 
its hot aqneoiiB solution, give gelatinous orange-coloured pre- 
cipitate, slightly soluble in cold, and rather more so in boiling 
water; their solutions have a pale-orange colour. Perchlo- 
ride of iron gives a dirty green, almost black colour. Sub- 
acetate of lead gives an orange precipitate. 

The aqueous solution of cheiranthine becomes red when 
treated with chlorine ; bromine gives a light-brown precipi- 
tate, which dissolves in alcohol, and iodine also appears to 
exert an infiueuce upon it, the colour of a very dilute tincture 
of that substance being perceptibly deepened by the addition 
of cheiranthine. The compounds produced are probably sub- 
Btitntion products, but I had not a sufficient quantity of any of 
them for analysis. 

When cheiranthine is bailed with dilute sulphuric acid, a 
yellow substance precipitates, which is insoluble in water. 
On removing the acid by means of carbonate of baryta, the 
fluid is found to have a sweetish taste ; and when boiled with 
sulphate of copper and caustic potash, gave unmistakeable evi- 
dence of the presence of sugar. The peculiar odour of sac- 
charine fluids was also distinctly observed daring its evapo- 
ration. The yellow matter precipitated by sulphuric acid is 
readily dissolved by a dilute solution of soda. 

From these properties, it is obvious that cheiranthine be- 
longs to the group of glucosides, like salicine, phloridzine, &c. 
To the latter substance it even approximates in constitution, and 
this similarity extends to the composition of its lead compound. 
This substance was prepared by adding snbacetate of lead to 
the aqueous solution of cheiranthine, and washing the precipi- 
tate, which is orange-yellow, and nearly insoluble in water. 

f* 7-73 grains of tbe lead predpitate gave 
1 4-88 ... oxide of lead. . 



Carbon, . . ... 22-3 C„ 240 

Hydn^n, 1-9 H^, 20 

Oxygen 13-4 0,, 144 

Oxide of lead, 63 1 62-4 6FbO 669-42 

100-00 1073*42 
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The fonnula ie therefore C,, H,,, 0,,, 6 PbO. The phlo- 
ndzate of lead also contains six equivalents of oxide of lead ; 
bat there is this difference between it and the cheiranthine 
compound, that in the latter the oxide of lead replaces an 
- eqairalent quantity of water, while in the former that base is 
directly combined with the unchanged phloridzine. The exa- 
miuation of the lead compounds of the glucosides hitherto in- 
veatigated is far from complete ; but it is to be observed, that 
the silicine compound is formed by replacement of four equi- 
valents of water by oxide of lead, and is therefore analogous 
to the lead salt of cheiranthine. 

The foregoing are the results to be drawn from the experi- 
ments hitherto made ; but as they are founded on a single lead 
determination, and as several other formulse might be deduced 
from the analysis of the cheiranthine itself, they must be con- 
sidered as in some degree provisional. The se&son during which 
walliower can be obtained in abundance was nearly over before 
I commenced this investigation, and the whole of the material 
I could obtain only sufficed for the observations contained in 
the preceding pages, which are far from being as complete as I 
could have wished. It is my intention, however, to return to the 
subject next summer, when I shall be able to command a larger 
quantity of wallflower. I propose also to extend my inquiry 
to some other cruciferous plants which may possibly be found 
to contain it. I may mention, however, that it does not exist 
in the field mustard, Sinapia arveneia, the only other plant I 
have yet examined. 

This investigation was made in the laboratory of Br An- 
derson. 
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The following observations, extracted from not«-books kept 
whilst I was in the West Indies, were made in the Island of B&r- 
badoes, between 1845 and 1848. Should anj of them lead to 
further and more exact inqnirj, I shall be more than satisfied. 

1. On the Juice of the Star-Apple (Chrysopliyllnm Cainito, Zi'nn.) 
The juice of this luscious fruit has, I have found, the pro- 
perty of coagulating on exposure to the air very like coagula- 
ble lymph. 

I have a note of one trial only. After dividing the fruit 
with a knife (the knife was much blackened, chiefly, it would 
appear, by the cortical part;, the inner mucilaginous portion 
with the seeds was scooped out, well mixed with about an equal 
bulk of water, and pressed through a coarse linen cloth. 
What was thus obtained was semifluid (its coagulation had 
commenced), of a creamy appearance, and uniform consist- 
ence. Under the microscope it appeared to be composed 
chiefly of exceedingly minute granules, the largest not ex- 
ceeding the [^ of an inch in diameter, which were ren- 
dered brown by tincture of iodine, with the exception of a 
very few that were tinged blue. After two hours a pretty 
firm eoagulum had formed with the separation of a trans- 
parent fluid, and so great was the contraction as to be equal 
to about one-third of the diameter of the containing vessel, a 
circular glass one ; and so coherent and firm was the eoagulum 
itself, that it admitted of being lifted out without breaking or 
change of form. On the following day, the eoagulum was 
found still more contracted, and in all its dimensions. The 
transparent fluid surrounding the eoagulum was sweet. It 
was not rendered turbid by nitric acid. In a few days it 
began to ferment, and in a few more it became acid. The 
contraction of the eoagulum continued increasing during 
several days. After about a fortuight it softened, became 
pultaoeoQS, and emitted an offensive smell not unlike that of 

DiqitlzscbyGOOqlC 



Dr Davy on Tropical Planta, 299 

chyme as net with in the cad&rer. UDder the microscope, aa 
hefore, it exhibited a granular texture, without the admixture 
of any fibres. 

2. On the supposed infiuenet of the Papaui (Carica PapaTa, Ztnn.) 

It is commonly believed, both in the East and West Indies, 
that this tree has the property of rendering tender meat of 
any kind that is brought near it. In Ceylon the opinion is, 
that the effect is secured merely by suspending the meat be- 
neath the foliage of the tree during the night. In Barbadoes 
greater reliance is placed in wrapping the meat tu its leavea 
for a few hours with a portion of the young fruit. 

The trials I had made afforded negative results, tending to 
prove that the effect on the meat was owing to other and in- 
cidental circnmstancen, rather thau to any special power pos- 
sessed by the plant. I shall mention one in iUnstration. 

Of two fowls killed at the same time, one was wrapped in 
the leaves of the papaw by my cook in the most approved 
manner, not neglecting the introduction of a piece of the young 
fruit ; the other was similarly treated, substituting the leaves 
and iruit of the squasse (Cucurbita P^o, Linn.) Both 
roasted, were found equally tender. Other trials, using the 
leaves of other plants, gave like results. 

The juice of the leaf, to which by some the supposed effect 
on the meat is attributed, appeared, as well as I could judge, 
to possess very little activity. It is milky, almost insipid, or 
only in the slightest degree acrid, and only after many hours 
promotes fermentation, and that in a very slight degree when 
added to a solution of sugar in water. 

The incidental circumstances alluded to, whether the sus- 
pending of the meat under the leaves of a succulent plant ex- 
haling moisture, or the wrapping it in the same, may be suffi- 
cient to account for the softening effect on the meat at a tem- 
perature such as that of Ceylon or the West Indies, so favour- 
able to rapid change, that change on which tenderness in meat 
depends, without reference to any occult virtue in the plant. 
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3. On the growth of the Bamboo-cane (Bambnaa amndiDacea, 
WiUd.) and of the Horse-radish tree (ftforinga pterygospenna). 

These plants afford good examples of the powers of vegeta- 
tioa within the tropics ia their rapid growth. 

I hare been assured on good anthoritj that the first, the 
bamboo, has been known to shoot fourteen inches in the 
twenty-four hours. I measured one six days successively, 
one that was about four feet from the stoale from which it 
sprung ; during the first twenty-four hours it increased in 
height 6'75 inches ; during the second, 5-25 ; during the third, 
4-5 ; during the fifth, the'same ; during the sixth, 45 inches. 
The growth appeared to be in part terminal, and in part in- 
terstitial, the space between the joints in the new shoot having 
lengthened. These observations were maile between the 22d 
and 29th September, and on a plant in a comparatively poor 
and dry soil. 

A horse-radish tree close to my house, that had sprung 
from seed, had, in nine months from the sowing of the seed, 
attained a height of at least twenty -four feet. Its trunk then 
exceeded in thickness a man's arm, and its branches, propor- 
tionally large, were at this time bent from the weight of its 
pods, some of which were ripe. It had received no culture or 
manure, and the soil on which it grew was stony, and nowise 
a fertile one. 

I find amongst my notes another instance of the activity 
of tropical vegetation, in the rapid manner in which plants 
right themselves on change of position. Thus, in a flower- 
box in which weeds had taken the place of the flowers, placed 
on its end at six o'clock in the morning, I found in the short 
interval of twelve hours — viz., at six in the evening — that 
they, the weeds, had become bent at right angles to the soil 
in which they were rooted, so that the upper portion of their 
stems had recovered their perpendicular position. 

The extraordinary productiveness of a tropical climate is by 
many considered an inestimable advantage, forgetful of the 
more than counterbalancing evil arising from the astonishing 
growth of exhausting and often smothering weeds. The poet 
nay sing of the 
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" redundaDt groirtb 
or vines and maize, and bower, and brake, 
Which Nature, kind u> aloth. 
And scarce golldted by human toil, 

Hours from the rlchei of ths teeming eoil;" 

but the planter knows to his cost that in no part of the earth's 
surface is more care and industry required than within the 
tropica to make agriculture profitable. 

4. The puri/cation of Sw^ar by Ants, 
If the juice of the sugar-cane — the common syrup as ex- 
pressed by the mill — be exposed to the air, it gradually evapo- 
rates, yielding a light-brown residue, like the ordinary musco- 
vado sugar of the beat quality. If not protected, it is presently 
attacked by ants, and in a short time is, as it were, converted 
into white crystalline sugar, the ants having refined it by re- 
moving the darker portion, probably preferring that part from 
its containing azotized matter. The negroes, I may remark, 
prefer brown sugar to white ; they say its sweetening power 
ia greater ; no doubt its nourishing^uality is greater, and 
therefore as an article of diet deserving of preference. In re- 
fining sugar, as in refining salt (coarse bay salt containing a 
little iodine), an error may be committed in abstracting mat- 
ter designed by nature for a useful purpose. 

5. Leaf of the Pigeon-Pea Tree (Cajanua indicus). 

The leaf of this tree on its upper surface is covered with a 
fine down. When incinerated, it yields a large proportion 
of fixed matter, derived from the soil, consisting chiefi^y of 
the vegetable alkali, of phosphate of lime, of carbonate of 
lime, of magnesia, and silica. The silica is derived from the 
down. Under the microscope it exhibits the same form as the 
down, viz., that of spiculee, in shape not unlike the poison-fang 
of the serpent, tubular to a certain extent, and slightly curved, 
from about g^^ to sli! of an inch in length, and in width at 
the base about gi^Vir- '^^^ substance of these spicules — that 
is, what remains after incineration — I infer to be silica, from 
its being infusible before the blow-pipe, and insoluble in the 
mineral acids. 

Were the soil in which the plant grows to be examined, 
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probably after a few years, these spicoln might be found de- 
prived of their vegetable organic portioD, the residual siliciooB 
matter preserving their formsi and they might be mistaken 
for the skeletons of infusoria. 

The leaves examined were from a plant growing in a vol- 
canic soil, that of St Kitts, where it is much used as a green- 
dressing to the cane-fields, and is considered very fertilizing. 
As its roots penetrate deeply, and the roots of the cane spread 
near the surface, it seems well adapted to counteract the ex- 
hausting influence of the cane. 

6. PectUiarkieB of the Sweet Potato (Batatas edulis). 

In its raw state this vegetable has a slightly acrid taste ; 
on boiling it becomes sweet. In its sound state it is almost 
without odour ; when it is worm-eaten, it acquires a perfume 
very like that of the hair-powder formerly in fashion called 
" The Marshall's," or that of the Vanilla-bean. The water in 
which it has been boiled has the taste of a weak animal broth. 

Besides starch, its principal ingredient, it contains a certain 
quantity of matter resembling gluten. When the potato is 
cut, this matter exudes in a liquid milky state, viscid at first, 
difi'uaible through water, but soon becoming solid on exposure 
to the air. Under the microscope, when suspended in water, 
it appears in the form of granules of about j;^ of an 
inch in diameter, which were rendered brown by tincture of 
iodine. 

Probably this matter is concerned in the production of the 
changes to which the sweet potato is subject, as well as con- 
ducing to its highly nutritious quality as an article of diet. 

7. Composition of the Ground-Nut (Arachis hypogsea, Ztnn.) 
This singular nut, becoming now of so much importance in 
connection with the industry and civilization of the western 
coast of Africa, not only abounds in oil, to which it owes 
principally its commercial value, but also contains a consider- 
able quantity of starch — rather an unusual alliance — and in 
addition a large proportion of albuminous matter. The starch 
particles are about i^g^ of an inch in diameter. In no other 
instance have I seen so much starch associated with oil. 
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8. The Coao-Nvt (Cocoa nucifera). 

Of all the ^fts which bountiful natare has bestowed on the 
inhabitants of the tropics, this perhaps is the most valuable, 
and certainly the one moat fitting them for a paradisiacal 
state of idleness. What other fruit is there in which, as in 
the coco-nut, we find a refreshing beverage contained in a 
cool limpid state, in a nutritious pulp of the cousistence of 
blanc-mange, and as agreeable to the taste ! 

In a young nut, the lining pulp of which was thin and al- 
most of gelatinous softness, the quantity of contained fluid 
exceeded rather half a pint. It was quite clear, as much so 
as spring water, pleasantly, slightly sweet, of specific gravity 
10183. The pulp was rendered brown by the tincture of 
iodine. No starch particles could be detected in it under the 
microscope, nor oil globules. 

The water of a ripe coco-out, much less in quantity and 
nearly transparent, was of the specific ^gravity 10203. It did 
not become turbid oa boiling, or by the addition of acetic or 
nitric acid. Sugar, it may be inferred, was its principal in- 
gredient. 

The lining pulp was found to consist of 36 per cent, solid 
matter and of 64 water, as determined by thorough drying. 
As is well known, it abounded in oil. I could detect in it no 
starch particles. In composition I believe it to be very like 
the ripe almond. The emulsion it makes is equal to that of 
the almond, and is an excellent substitute for milk for tea. 

The coco-nut palm, I may add, thrives best by the sea- 
shore ; it thrives even within high-water mark. Viewed in 
this light, may it not be considered as designed by a kind 
Providence to yield a drink in situations in which springs of 
fresh and wholesome water are often not to be found. It is 
only the traveller in such regions who can justly appreciate 
its value, and be sufficiently thankful for such a blessing. 
In Ceylon, the natives are in the habit of putting a portion of 
salt into the ground when they plant the nnt, so convinced are 
they that salt is required for its sacoessful growth. 
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9. Catiava (Uanibot). 

Two varieties or species of this plant are coltivatecl in tlie 
West Indies, the so-called bitter and sweet {Manihot utilit- 
sima and Janipha) ; I say so-called, because neither of them is 
bitter or sweet, the words probably having been applied by 
the negroes, who, with a limited vocabulary, are nowise exact 
in the nse of terms. The tuberous roots — the parts used — 
do not differ in a very marked manner. That of the first- 
named has a more decided pungent, acrid taste than that of 
the second ; and from the few comparative trials I have made, 
appears to contain a larger proportion of glutinous matter and 
of hydrocyanic acid. 

When a section of the root is made, three parts are distin- 
guiahable — an epidermis, very thin and tasteless, an inner la- 
minated and fibrous layer, which is easily separated, the prin- 
cipal seat of the hydrocyanic acid and gluten ; and innermost, 
the body or maju portion, abounding in starch contained in a 
cellular structure. On the division of the root, the glutinous 
matter exudes as a mitky fluid, like that from the sweet po- 
tato, and with the same microscopic character. Its granules 
are about xn.^inr of an inch in diameter, and they are coloured 
brown by iodine. The starch particles contained in the sub- 
stance of the root vary in size from j gVir ^ about gj s of an 
inch in diameter. 

In the mode of preparing the root as an article of diet, viz., 
by steeping for a short time in water, grating and pressure, 
a portion of the glutinous matter is separated, and in the 
dressing, whether by roasting or baking, the volatile poison, 
the hydrocyanic acid, is dissipated. To the gluten which re- 
mains, probably the highly nutritious quality of the cassava 
is owing. We learn from Southcy'e History of the Brazils, 
that the Dutch " soldiers preferred mandioc to wheat, thinking 
it a stronger food ;" and I have been assured by a gentleman 
who travelled in the wilds of South America in company with 
native Indians, that he lived for many days on no other food 
than cassava bread, undergoing a great deal of fatigue, and 
found it to agree with him well and support his strength. 
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10. Sted of the Cotton Plant (Gossypium herbaceum). 

The cottoa plant, onc« ao largely cultivated in the Weat 
Indies, offers this advantage, that it aacceeds in poor soils ; 
indeed it ia sud to succeed best in the poorest, and without 
manure. Another advantage is, that the old, infirm, and 
young, can be employed in collecting its produce. 

The uses of the plant are many. Ita cuttinga are good for 
fuel ; its seeds contain a good deal of nutritive matter, and 
are eaten by cattle and aheep, but not, I have been told, by 
horaes, only by ruminating animala, and it is said they aro 
even fatal to hogs ; but whether true or not I am ignorant. 
The plant, as cultivated in Barbadoes, ia of three yeara' du- 
ration. 

One aelf-aown in my garden in that island yielded the first 
year 192 pods ; in each pod or capsule there were 20 seeds, 
together weighing in their dry state 43-3 grains ; the lining- 
wool — the cotton-wool — detached weighed 237 gr^ne. The 
ahell or epidermia of the aeed ia black, thin, hard, and tough. 
The aubstance of the seed inclosed is of a light yellow colour, 
of an oily taste followed by a slightly acrid one. Under the 
microscope it is found to conaiat of oil globules, which are 
abundant, and of a fine granular matter. The seeda are 
broken (for instance when crushed in a mortar) without much 
difficulty, and with water on trituration yield a yellow emul- 
sion. Thrown in a filter, the liquid which passes through ia 
turbid and yellowiah. Tt is not apparently altered by boil- 
ing ; but on the addition of acetic acid flocculi separate, and 
on cooling subside. Now filtered the fluid is clear and colour- 
leaa. The precipitate, it may be inferred, is in part at least 
casein. The larger portion of the washed kernel, that which 
is retained in the filter with the oil, aoon acquires an un- 
pleasant smell ; kept a fortnight and then mixed with lime it 
gave off a distinct odour of ammonia. The oil is of a yellow 
colour, not volatile, and is fluid at 80° Fahrenheit. 

The seed incinerated without the pellicle, after burning, — 
it bums with much flame, — leaves a coal that is easily reduced 
to ash, inconsiderable in quantity, composed chiefly of car- 
bonate of potash, phosphate of lime, and magnesia. The same 
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were found in the hah of the epidermia with eome eilica. 
Though growing in calcftreona marl no carbonate of lime or 
free lime could be detected in either. 



On the Composition of Two Mineral Substances employed as 
Pigments. By Thomas H. Roitney, PhJ). 

In the course of an examination of some mineral sabetanoes 
employed as pigmenta, which I hare lately made in the la- 
boratory of Dr T. Anderaon, I have met with two which, in 
addition to their practical applications, present considerable 
scientific interest, their constitution entitling them to be 
classed as diatinct and hitherto unknown mineralogical 
species. 

Indian Red. — ^The snbstance named Indian red is imported 
from the Persian Gulf, but the exact locality in yrhich it is 
found is nnknown, at least I have been unable to obtain any 
information from the importers. It oomea to this country 
partly in amall lumps, and partly as a coarse, hard, and gritty 
powder. Ita colour ia deep red, with a shade of purple. Its 
specific grarity is 3-843. 

Before the blowpipe, on platinum wire with borax and wi^ 
microcosmic salt, it gives a transparent bead, with the usual 
reaction for iron ; when heated by itaelf on charcoal it is in- 
fusible, and after cooling it is attracted by the magnet ; mixed 
with carbonate of soda on charcoal it fuaes into a bead, th« 
iron at the aame time being reduced, and alao attracted by 
the magnet. By digestion with concentrated hydrochloric 
acid a small portion ia diasolved, and the remainder retains 
ita red colour, and is not further altered by continued appli- 
cation of heat. The portion dissolved consisted of peroxide 
of iron and alumina, with small quantities of lime, mag- 
nesia, sulphuric and carbonic acida. The insoluble por- 
tion contained ailioio acid, peroxide of iron, and a little 
alumina and water. The analysis was made by fuaing the 
substance dried at 212° F. with carbonatea of potash and 
soda, and conducting the separation in the usual manner. 
The results were— 
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Silicic acia. 


3017 


Peroxide of iron, . 


56-69 


Alumina, , 


3-79 


Lime, 


2-65 


Magnesia, . 


1-43 


SQlphnric add, . 


2-28 


Carbonic acid. 


1-73 


Water, 


1-62 



Another portion tos digested with hjdroohlorie acid, irhich 
dissolved 13-66 per cent, of the mineral. The portion dis- 
solred consisted of — ■ 



Peroxide of iron, . 


3-91 


Alumina, 


2-22 


Lime, . 


2-65 


Magnesia, 


■87 


Sulphnric acid. 


a-28 


Carbonic acid. 


1-73 



13-66 

If, DOW, we deduct these conatituenta from the results of the 
total analysis along with the water, and the slight difference 
in the magueuat the insoluble portion consists of — 



Silicic add. 
Peroxide of irtm. 
Alumina, . 



Oxjgcii. 
30-17 15-96 
62-68 \ 
1-57] 



16-63 



The ozjgen in the acid and bases is here almost exactly in 
the ratio of 1 : 1, and the insoluble portion is therefore a sili- 
cate of the peroxide of iron, reprosented by the formula 
Fe, 0,, 8i 0,, and corresponding in constitution to the silicate 
of alamina called xenolite, Al, 0,, Si 0,. Although the sili- 
cate of iron of the constitution Fe, 0, Si 0, has not hitherto 
been found in the free state, it is known in combination in 
Wehrlite (Fe C» 0)» Si 0, +■ 3 (Fe,0,SiO,), a mineral 
analogous in oonsUtation to Wemerite and anorthite, which 
are alominoos minerals both represented by the formula 
(Ca 0)» Si 0. + 3 (Al, 0,, Si 0,). 
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Terra de Sienna is said to be obtained in tbe neighbonr- 
hood of Sienna. It is a brownish-fellow substance, which ac- 
quires a fine and rich chestnut colour by ignition, in which 
state it is used as a paint under the name of burnt sienna. 
Its fracture is earthy and conchoidal, and it is easily scratched 
by the nail. Its specific gravity is 3-46. It adheres strongly 
to the tongue, and absorbs a considerable quantity of wat«r 
without appearing moist. It gives a transparent bead both 
with borax and with microcosmic salt irHh the reaction for 
iron ; with carbonate of soda'on charcoal it is reduced and 
attracted by the magnet, held between platinum forceps and 
exposed to the reducing flame it is infusible, but is afterwards 
attracted by the ma^et. It is not in the least degree attacked 
by concentrated hydrochloric acid. It was fused with car- 
bonates of potash and soda, and the various steps of the ana- 
lysis conducted in the usual way, the iron being determined 
by means of a standard solution of bichromate of potash. 







Oiygeo 


Silicic acid, 


11-14 


B-SO 


Alumina, . 


9-47 


4-41 


Peroxide of iron. 
Lime, 


6&'36 
•63 


19-60 


Magnesia, . 


•03 




Water, 


13-00 


11-33 



99-62 

In this case the oxygen of the silicic acid, the sesqniatomie 
bases, and the water are in the ratio of 1 -^ 4 -:- 2, from which 
we deduce the formula 4 (R, 0,) Si 0, + 6 HO, the calculated 
numbers for which are — ■ 

Stlidcadd 11-04 

Alumina and peroxide of iron, . 76-09 

Water, 12-87 



The characters and composition of this substance are so dis- 
tinct from that of all other minerals, that I propose to apply 
to it the name of hypoxanthite. Although it stands alone - 
among the iron compounds, it may be compared with opaline. 
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allophane, and Bclirt>tterit«, both of which are hydrated sili- 
cates of atnmina corresponding in compoaitioa with that exist- 
ing in hjpoxanthite, as is seen from the subjoined formnlse — 

Hypoianthite, . 4 ■[ 2* 0* I "*" ^' ^'^ '*' ^ ^^^ 
Opaline allophane, 4 (AI, Og) + Si O, + 18 HO 
Schrotterite, . . 4 (Al, Oj) + SiO, + 16 HO 



Sketch of the Operations executed in the Drainage of the 
Lake of Haarlem, with its actital state at the present 
time. Bj M. Gevbrs D'Endeoeest, President of the 
CommiBsion for the Drainage of the Lake Haarlem, &c. &c. 

In giving the following sketch of the actual state of the 
drainage of the Lake of Haarlem, I begin with the supposition 
that those who are interested in it know my work upon this 
Dudertaking, of which the first part, with three plates, was 
published in 1843, and the second, with five plates, in 1853. 
Both of these have been freelj translated into French ;* I shall 
therefore repeat none of their contents, but only carry it on 
to the actual period which may almost be considered as the 
end of the enterprise, since the commission charged with the 
drainage reckoned upon settling by the end of 1855, the new 
Polder of the Lake of Haarlem in the new Direction, which 
the purchasers of the drained lands will choose among them- 
Belves. 

It is known that the waters proceeding from the lake dur- 
ing its drainage ought to have been discharged by the drain- 
ing-machines into the canals, ponds and ditches, which to- 
gether form an intermediate basin between the Polders of all 
the hydraolic district of the Rhineland and the sea ; and in 
order that the basin might receive the waters of the lake, it 
ought at least to have been aided in its ordinary means of 
overflowing into the sea, by the enlargement of one of the old 
alnicea, and of the principal canal, which terminates at the 

* Apjdy far tbli work ftt tha Brothara VtD Cleef at tb« Hsgue, uid U U. 
Prederie Httller >t Amttflrdun. " Da DatMcbrHnt da lae de Barltm, pu- M. 
Oavm D'Eudflgeen," So. 
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Tillage of Ratwyk, more especially by the establishment of 
two steam-engines, the one at Spaamdam, and the other at 
Mi-cbemin. 

After the drainage the tiev Polder contisned in the game 
manner to pour its waters into tbe basin, which again dis- 
charged them into the sea ; and it might be thought that the 
mass of waters being infinitely greater before the drainage, 
tbe same machines were no longer necessary. This is an 
error. In general words, in the course of a year the Polder, 
it is true, gives much less water, but the machines ought to 
be suflicieatly powerful to exhaust at the same moment tbe 
greatest quantity of water that the Polder can receive (whether 
it he rain-water or infiltrations), even during the worst month 
of the worst known year ; these had months might return, and 
without this power the Polder might be flooded during some 
weeks, and the harvest lost This is, then, the basis npoo 
which to establish the power of machines for all Uie drainage. 
Id constructing more or stronger ones, in order to drain more 
quickly and to destroy them afterwards, would be a nseleea 
expense. The same machines which effect the drainage re- 
main for the wants of tbe Polder, with this difference only 
that during the drainage they work day and night as much aa 
they are able, hut that afterwards they may be need only in 
the rainy season, to prevent its canals and ditches from over- 
flowing their banks. The result is that the machines which 
aid the discharge of the water from the basin into the sea 
remain constantly necessary. 

It is, then, very necessary to know the state of the machines 
after their prolonged work of drainage, the service which they 
still have to perform, and what may yet be expected of them. 
Of the wind-mills known and approved of oM, there was no- 
tiiing problematical, but of the steam-engines, of a construc- 
tion quite new and gigantic, this question is of the highest 
importance. 

1. Maehinet/or the Drainage of the Baiin. 
The table of work of that at Spaamdam until let July 1862, 



the period when the lake was dried, is to be found at page 15 
utinnation 



of my .second part. The following table is tbe oontinnatioii of 
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the first, bat subBeqnQDt to tli« drainage, and it ma^ be ad- 
mitted that the expense of firing and lubrication bare been in 
the same proportion m that previously stated. . 



Yem. 


WOTklnfHOBH. 


1 




OtiMrTktIaiii. 


10 
Wb«eb 


8 


.:. 


4 

WhMll. 


18S3 

1B63 
1SS4 

18S5 


124 

235 
312 

184 


670 

1036 

686 

282 


737 

704 
484 

128 


266 

163 
120 

9 


23,726 

32,482 
26,073 

10,210 


184,134,432 

169,946,824 
131,181,936 

63.418,720 


TbcMnambtrt 
•ii moDtht 

of 1862. 

four monttis 
of 1866. 


8S5 


2ST4 


2063 


ESS 


478.680,912 


ToUl 6040 hour., or 251 d»y» 
sod ilktoen hour*. 



The steam-engine of Mi-ohemin was only in a state to work 
after the drainage. It only came into active operation towards 
the antumn of 1853. The following table gives the details. 



Ttin. 


WoTklni Bonn. 


m 
m 




OUOTraOotu. 


. i , 1 „ 


1B63 

1 4 
186S 


428 
11*7 
631i 


1281 
lOBt 


1 

9 


6,188 
I6,84S 
7,268 


28,064,400 
74,383.400 
33,023,900 


< fonp monllu of 
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Rtcapitulation. 

The .teu»-.E^i>. of 3p«™, 1 ^^o ^^^ 478.680.912 cable »rtrM. 

dun bu r^aed in J 

That of Ul-ehemin, 2673^ „ 136,471.700 „ 



8713} „ 614,16M12 

I have said how iadispensable it is to conatantlj keep in 
repair the machines for draining the lake, in order to Iceep 
the new Polder from which they raise the waters into the 
basin of the Khineland dry. It follows then that the steam- 
engines of Spaamdam and Mi-chemin are equally necessary, 
in order to accelerate the discharge of the waters of the baeia 
into the eea. The short space of time elapsed since the drun- 
age proves it already by the fact, that these two have 
raised from the hssin since the lake was drained in Jnly 3 852, 
till the Ist of May 1855, a period of two years and ten months, 
more than two-thirds of the mass of waters raised from the 
same basin by the engine at Spaamdam throughout the period 
of the whole drainage, or during more than mx years. This 
mass of water, in proportion much greater after the drainage 
than during its progress, proves only this circumstance, that 
after the drainage the rains have been more abundant. The 
steam-engine of Mi-chemin leaves nothing to be desired ; it has 
perfectly answered its purpose. Although only of 100 horse- 
power, the half of that at Spaamdam, it requires the same at- 
tention, and more than half the firing and lubrication. It 
might at first sight he believed that this engine was useless, 
since the lake has been drained withont its assistance ; this 
however is not so. The basin of the district, of which pre- 
viously the lake formed the largest part, has been deprived 
by the drainage of nearly four-fifths of its ancient extent, and 
the fifth remaining part ought to receive not only the same 
quantity of water issuing from all the Polders as before) but 
also the waters issuing from the new Polder ; in other words, 
before the drainage, 70,000 hectares of low embankment 
ground or Folder throw their superfluous waters into a basin 
of 22.700 hectares ; afterwards 88,000 hectares of Polder 
throw their waters into 6000 hectares of basin. 
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Fortunately during the drainage, less rainy years and 
other favourable ciroumBtancea have rendered for the time 
the enlargement of the canal and slniceB of Katwyk irith the 
engine at Spaamdam alone sufficient for the vants of the dis- 
charge ; but it is certain, that these means will l>e found tn- 
flufficient during very rainy seasons accompanied by unfavour- 
able circumstances. So convinced are they of this, that a 
new law has granted a sum of 200,000 florins for the esta- 
blishment of a third steam-engine of the same power (100 
horse) as that at Mi-chemin, for the sole purpose of dischai^- 
ing the waters of the basin on the opposite side to the one 
at Spaamdam, upon the river Yssel. These three machines, 
however, will shortly, according to an agreement formed with 
the administration of the district called the Rhineland, be in 
the charge of that administration, which will find the expense 
of maintenance and work, the cost of which will at least be 
about 30,000 to 40,000 florins per annnm for keeping the 
lake within its bounds ; and the annual return from the re- 
claimed lands of the now Folder, taken upon the same scale 
with all the others of the district, may be about 18,000 to 
20,000 florins. One must then in the estimate of the ex- 
penses of the undertaking only include the cost of the first 
establishment of the three engines, probably about 200,000 
florins for each. There will be no further expenses either for 
the state or for the new Polder. 

The steam-engine of Spaamdam since 1845 has not met 
with any serious accident, any more than that at Mi-che- 
min, the work of which dates from 1853. Both of them are 
in the most satlsfaotory state, and perfectly answer their in- 
tention. Together they raise with their great wheels into the 
sea, even when it is from 4 to 5 centimetres higher than 
t^e level of the basin, as much water as 60 large windmills 
of the difierent Polders of the Rhineland could send there ; 
with the one to be constmcted upon the Ysael, they will be 
equivalent to 80 large windmills. They will never prevent in 
aniavourable seasons the 250 windmills, great and small, of 
the Polders of the Rhineland from raising, in addition, the 
waters of the basin ; bnt whilst the mills depend upon the 
irind, which rarely permits them to work continuously during 
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the tventy-four honn, bec»nge it is very of^n either too strong 
or too weah ; on the contrary tfaeae ateam-eogiaes work at will 
night and day, for a whole month without intermptioD, shoold 
it be desirable. This then is their nadonbted advantage, aa 
advantage which permits them even entirely to regulate the 
level of the basin. 

The Maehina which uiert vttd at Jint for ih« Drmnage of tkt 
Lake, and now for the new Polder. 

Three engines have been established for the drainage of 
the lake, each about 400 horse power, and each costing about 
500,000 florins ; one at the south, another at the north, and 
the third at the east of the lake. When these three magni- 
ficent engines had, during the 39 months the drainage of the 
lake lasted, raised in 19| months of constant work 831,839,501 
cubic metres of water, and thus rendered the lake dry by 
the 1st of July 1852, they were able, during a warm and dry 
summer, to remain stationary until the autumn. The fol- 
lowing winter the water rose to 3*69 metres -4- OA* of 4-50 
metres -h OA, which it had been during the summer. The 
cause was very natural : the ground, scarcely dried, did not 
absorb a drop of rain-water, and this besides, could not find 
a su£Bcient receptacle in the then unfinished canals. of the 
new Polder. The water was again very low in the month of 
Jane 1853, and they commenced from that time the sale of 
Uie lands, which will be spoken of shortly. 

Notwithstanding the exertions of the engines, the water 
rose again during the following winter of 1853-1854 to al- 
most 4 metres -h OA, but the large canals, the secondary 
canals and the ditches of the new Folder having been at last 
completed, a basin for the reception of the rain water having 
thus been formed, and its passage to the ertgines secured, it 
' was easy to maintun them lower than ever during the sum- 
mer of 1854. 

However, during the last winter (1854-1855) the water rose 
again in the middle of the Folder, at its lowest part, to a con- 

if oommaneemeDl for onr fajdnolie worlu, dHrrttponding 
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siderable height, &iid more than was expected. The canae was, 
first, the nnsfttisfactory state of the boilers of the engines ; on 
the one hand, their unfiniehed etate, on the other, the want 
of safficientl; pure and filtered water to supply them, which 
caused deposits of mud, always very prejudicial. A second 
cause is the still unfinished state of the ditches intended for 
the reception of rain water, or rather the want of a sufficient 
extent of these ditches. 

The lands bad been divided into lots of 20 hectares. The 
ditches necessary for forming the divisions were insufficient 
for receiving the rain water ; this waa known before, but it 
bad been calcnlated that each new proprietor would dig many 
more for the regular improvement of his own lots. Mean- 
while, several among them commenced only with small drains, 
and 4000 hectares not yet sold, and where, in consequence, no 
purchaser could commence to work, continued to occapy the 
centre of the Polder. It will, nevertheless, be easy to remedy 
both of these inconveniences. 

The following table shows the work which had been per- 
formed by the three draining-machines from the Ist of Jnly 
1852, when t^e lake was drained, to the 1st of May 1856, 
when the new Polder was perfectly freed from all superfiuons 
water : — 

from iheXttof July 1863, wA«n the Lake wat drained, until 
the lit of May 1866,— 

The " Zeeffhumter^' has produced 2,132,681 strokes, namely: — 

Wttli It pnnpc 661,ES2 v or with ■]! tha , 6B1,EG2 
„ 10 „ MI,n3 I •lavtn pampa I S6S,I91 
„ 9 „ Sl»,4ie i working, I 434,677 



The " Linden" 2,366,602 strokes, namely :- 



With B ponp^ I,00fi,968 



1,3<I0, 



i,9Wf 



orwltbkUtbe . 
tight pxuapt 
yroAlag, J 



3,18T,7T3 
4,189,496 
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BroDght erar, 4,139,496 

The " Craguiut" 2,757,140 strokes, nainelf: — 

With e poWM, l,28fl,e«> f <»''»*>•"*'» \ 1,289,660 
,. 7 „ 1.467,4901 "«"p™p» J 1,284.084 
I working, f 

2,573,704 

total, 6,713,200 

The onMhinea h&ve saBtuned no Berioos accident einee the 
nnexpected breaking of the fl^-vheel of the " Leeghwater." 
Some of the chains of the pampa have broken ; some ralrea 
hare been deranged ; those of the pomps especially are oft«n 
irorn or accidentally damaged ; but all this has been repiured 
as it occnrred by the attendant of the machines, and at the 
work-shop of the " Leeghtoater." The boilers only reqoire 
considerable repairs. With these exceptions, the machines 
are in a perfect condition. The walla and wood-work of the 
buildings have not given way nor Buffered any damage, and 
the machinery, notwithstanding several years' work, is better 
than at the beginning, the bad or weak parts having been re- 
newed successively. 

There is no reason for thinking that the expenses of work 
and muntenance will exceed the seven florins per hectare, 
the payment of which is imposed on the purchasers as long 
as the commission for the drainage shall direct the under- 
taking. 

XHvtiion, Extent and Level of the Polder. 
The important works compriBed under the name of the divi- 
tion of the Folder were in part already finished in 1853. 
They were terminated in 1854, without presenting the ordinary 
difficulties of digging in ground scarcely dried ; for if it is in 
general necessary in recently-drained lands frequently to cast 
out the ditches on account of the ground being muddy and soft, 
here, on the contrary, they can dig in the layers of solid clay, 
which often occur on a foundation of sand ; and the greatar 
number of the banks of the canals and ditches have remained 
firm from their commencement. This solidity of the nev 
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ground has produced a happy result, for tb« roadB were soon 
paaaable. Last summer, all sorts of carriagea already tra- 
versed the lake everywhere ; and the villages oq the opposite 
borders, which for ages had looked at each other without com- 
munication, found themselves saddenly neighbours and "/ra- 
temiiing." 

The map No. 8, belonging to the second part of mj work, 
gives at the first glance an idea of the division of the new 
Polder. Each oblong forme a block of 300 hectares, com- 
posed of fifteen lots of 20 hectares, of which the length, mn- 
nmg from north-west to south-east, is 1000 metres, or the 
width of tiie square. Each lot is bounded on one side by a 
road, and on the other by an accessary canal, suited for the 
interior navigation of the PoMer. The blocks along the bor- 
ders of the Folder are exceptions to those general rules on 
account of their slope. The roads and longitudinal canals 
extend in straight lines of 18,000 to 20,200 metres. When 
all the canals are brought back to their original siee and 
depth, which will be done this summer at the cost of the 
ufidertaking, and when all the ditches dug by it, and those 
that the purchasers ought necessarily to add in order to im- 
prove their lands, shall be finished and in repair at their 
charge, it appears that the basin of the Polder will suffice 
for the reception of the rain-waters, and to conduct them to 
the machines. If experience proves the contrary, the admi- 
nistration of the Polder will order the regular establishment 
of a greater quantity of ditches. This case is provided for in 
the conditions of the sale of lands. 

The «ost of this immense work of division, far from exceed- 
ing the estimated amount, already reduced to 1,287,121 fl., baa 
not even reached it, since it only amounts to 1,261,199 fl. See 
the table at the end of the present sketch. 

The AecM»ary Works. 

These have only been increased by two moveable bridges, 
and by three ferry-boats upon the surrounding canal, with 
Toa^ of greats or less extent joining to the great roads of 
the surrounding country. The entrances to the Polder, with 
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those already existing in 1862, thua amoant to eleven, of 
which fire are moreable bridges, four large ferries for eaf - 
riageSi and two smaller ones for track horses. 

Sale of Irtmdt. 

The lands had been formerly estimated at the average valiu 
of 200 florins per hectare. This was tbirtj florins more than 
the average price obtained twenty-five years ago, in the last 
great drainage analogous to that of the Lake of Haarlem . How- 
ever, a society of speculators had in 1852 offered to the go- 
vernment to buy the entire Polder for 300 fiorins per hectare ; 
but the commission judged the drainage an undertaking too 
national to abandon its profits to strangers, who besides being 
unacquainted with the manner of cultivating these new 
grounds, and with the complications of our hydraulic economy, 
would not easily have succeeded, and would have caused em- 
barrassments. 

It was necessary, according to the commission, to deliver up 
this new land to the competition of all who might desire to buy 
a part, whether simple agriculturists, or proprietors in the 
neighbourhood who wished to enlarge their estates, or capi- 
talists of great neighbouring towns ; above all, in a time when 
capital abounded, and when the ratos of the public funds were 
raised. These circumstances might bring in better prices 
still than those of the sum oflered. The result surpassed 
the expectation. The first sale of the highest lands along 
the banks took place on the I6th of August 1853 ; 784 hec- 
tares brought in 575,000 florins, or 733 florins per hectare. 
A second sale took place in the same month, and the price 
of 1273 hectares was 742,450 florins, or 583 florins per hec- 
tare. A third sale of 514 hectares in the month of October, 
and a third in the month of November, in the same year, 
were not so favourable. The remainder no longer obtained 
the same price, but the average price has nevertheless re- 
mained considerable. 

Four sales took place consecutively in the months of Feb- 
ruary, May, September and November 1854. ^ght sales 
had then taken place. 
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The resnlt of these eight salea is (at the average price of 473 fl. 

per hectare) 12,631 hectana sold for Fl. 6,973,963 

The renuunder to sell 
(if the aren^ price of 

473 fl. renuins), 4,200 „ for 1,986,600 

82* „ for 70,000 



16,866 Fl.8,030,663 

This result aurp&Bsed all expectation, in&Bmach as the grand 
object of the drainage was rather to pnt an end to the encroach- 
ments of the lake, than to make a lucratire speculation of it. 

The subsequent Bales were made less frequent, first, with the 
intention of not wearying the purchasers ; and second, in conse- 
quence of the bad season of 1854-1856. New delays in the 
termination of the wor^s of the commission, and new charges 
upon the Treasury for the costs of administration and of main- 
tenance, have been inroluDtarily the necessary consequence. 

Th^ CuMvcXum of -purehxted Land*. 

The result whkh I have juet made known is so much the 
more important, by tlie indirect benefits which will result from 
it hereafter. After twenty years, these new grounds will pay 
a ground-rent tax ; sucli is one of the conditions of the sale. 
After this tax has existed some years it will be paid also by 
the honees And buildings, indispensable to the agriculture of 
the new Polder, tbod for those villages which will not fail 
to spring up. The personal taxes of the new inhabitants for 
doors, windows and chimneys, will form a new revenue for 
the state. Is it necessary to say that work is procured for 
many classes by the cultivation of lands so extensive, and 
ly the construction of buildings, which already spring up on 
every side 1 They are counted already by dozens ; and at 
this moment, 28 to 30 large farm-steadings, whicli will cost 
&om 6000 to 10,000 fiorins each, are in process of con- 

* Theie 3S hecUr«i are rcurved Id tva different p1ac« Id the centre of th* 
»*w Pdder, in ordar to balld TillBB«i (here. Thii groond will be lold fmr 
SOcenla. per aqnan metre for bnUdlng honiei tbcra after a given plan, which, 
•iUr the deduction of gronnd for itraeta ud i^nare*, will bring In 70,000 1. 
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Btmction. As for the cuUivfttion, eight days after the first sale 
in 1853, it had commenced cTerjwhere. After each conse- 
cutiye sale, it has recommenced upon a still larger scale. 

Those who can begin in time hasten to profit b; the month 
of Augnst, in order to sow rape (" Colza") for the first harvest ; 
those who are not ready before the autumn, sow rye ; in the 
spring, oats ; but rape is the seed most suited for these new 
lands; it covers the ground entirely with its large leaves, 
smothers the weeds, and if it answers well, does the most good. 
Many of the fields of the first two sales were valued in 1854 at 
the rate of 400 to 430 florins per hectare. The grounds of the 
lake, like those elsewhere of all the reclaimed lands of Holland, 
as soon as they are dry, are covered spontaneously with a mul- 
titude of plants ; first, and most generally, by an aquatic plant 
vulgarly called Andive tauvage {Cineraria palustria) ; then 
of reeds, often (and this has taken place particularly in the 
Lake of Haarlem) with an innumerable quantity of young 
willows. Several of the lands sold in 1853 were already co- 
vered with all these plants, which were higher than a man : 
one could only walk there with difficulty, and by placing aside 
with one's hands the bushy plants which covered it entirely. 

The first work in these great lots of 20 hectares is to divide 
them through all their length by ditches, at first by simple 
drains, which, successively enlarged, become ditches ; then, 
' after having torn up the willows, as opposing too much resist- 
ance for the operation which I am about to mention, a heavy 
plank is rolled over the roots of the noxious, pliant and brittle 
plants. These are bent, partly broken, and remain fallen; 
they are then covered with the earth taken out of the ditches 
and drains, of which the quantity ought to be calculated for 
this purpose, till it arrives at the thickness of half a centimetre, 
and the rape is then immediately sown. The weeds, not rising 
again, become decayed ; and when in the spring they ought 
to push their way through, the rape in full vigour overpowers 
them, covers the ground entirely, and they die. This first 
operation, which is called " noircir le terrain," because from 
the bright green which it bad been by the spontaneous and 
vigorous vegetation, it becomes black. This costs, including 
the ditches and drains, from 70 to 100 flwins per hectare. ' 
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After the barrest, they work with large wooden shoes on the 
horses' feet, when the soil is still too soft to permit of their 
walking without this aid. If thej sink, it ia often impossi- 
ble to draw them oat; in this case, they leave them on the 
spot. A second sowing of rape, if the gronnde are sufficiently 
rich, succeeds the first harvest, or sometimes they substitute 
oats, rye, or wheat. Several of these new lands along the 
borders produce spontaneously grass, and are then changed 
into pastures necessary for the number of horaea used in the 
cultivation. One can judge of the agriculture of this under- 
taking, and of the sums laid out in land labour, in taking into 
consideration that the 12,613 hectares sold since the month 
of August 1853, have all produced this year their first or their 
second harvest. In general the first has been good, and the 
second promised to be so. There are only two places where 
some hundreds of hectares have not answered, on account of 
the deposit of ferruginous particles, which poison the ground 
and spoil the water. But this phenomenon, known elsewhere, 
passes away after exposure to the action of the sun and air. 

The 4200 hectares still to be sold will be so in the course of 
this year. Afterwards, the executive commission, ceasing from 
the labour of sixteen years, will give up to the new administra- 
tion chosen bythe proprietors the new Polder, with the dike 
and the surrounding canal, the bridges and the ferries, the 
three draining machines, and their accessaries; the whole will 
be abandoned by the state to the profit and to the charge of 
the new Folder. 

Ptemiarii RttalU. 

The lav of 1839 had grantvd for tha drmluage, . . . FI. 8,000,000 

AUvof lB43had IncreoBed tbiasum to . . . 9,916,344 

But in this lam vai comprised for partial pajmeot 

of rent, . ■ . . . PI. 1,390,000 

And tiio tii« eipenMs of bornmriag tha 8,000,000, 97,000 



n* Temlinder for the worka of die nndertaklug and accenariea, 8,429,344 
Two law* paved In 18fi4 add to thii •am, for eipeiiKa of aain- 

tanance of drainage of tha new Polder, in ISSl, 12S,000 

And fiir the aame object In 186S, .... 137,000 

Carry fonimrd, Fl. 8,661,34* 
KBW BKBIXB,— vol.. II. WO. II.— OCT. 1855. Z 
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Brought fonrud, FLEI,681,M« 
It wu neccMarj to add for the ItidlipBDsable inprovements of tlie 

principtJcBiiKliof the Pald«r, damaged during the lut wloter, 100,000 

A Ten raecnt l*w granted slra, for the iteaii>>eagine span U» 

Ynd, of which lhaT«ipok<uib«fora, 200,000 

Total of tbeworki, . . Fl. 6,981,344 



The following table ebows the amount of each kind of work. 

Tc^le of the Toted Expeme for the Works of Sreunage from 
1839 till 31st Decemher 1866. 



OuKcra 



BOMS 

Ezpehszd. 

I. Work* for the diMhtr^ of iral«i« trtya the Rhine- 
land, namely, the enlargemant of the canal (rf 
Batwyck, the improienKnt of the river Spaarne, 
the itaam-Bngliie of Spaamdam and that of Hl- 
chemin, PI. 1,086,167 

That apoD the T«*el Tet to make, 200,000 

FL 1,388,167 

II. The inrroandlnK canal and the dike, 1,988,297 

III. IndemnlUai for appropriatlonj, . 684JSI1 

IV. Btaam-engioet for dnunage, rap^rs, firing, and 

necMsar; attendance, .... 

T. Works in relation to Uie navigation, nich'at nMda 

fot tovring along tba Bpurae and of the aiuTOund. 

ing canal, with hrtdges and boata, and repairs of 

■ome BCceMar; canala, .... 

VI. Hilitarj works of defence, laitead of those which. 

In addition to the Lecke as a means of Innnda- 

tion, defended the capital, 

VII. Worlis of division of the new Polder, Fl. 1,161,199 

Additional supply sUU necessary in 

IBGS, 100,000 



Vnt. Bepairtof all the works and machines, . 363,761 

IX. Personal expenses, police, law, and travelling ex- 
penses, afflcea, taxes, remuneration for appro- 
priated lands twlonging to the Folders, staking 
out, models, specimens, proceedings, ftc., . 639,477 

Z. Payment of rente, .... Hemonuidma 

XL Unforeseen expenses, .... 46,247 

Total, Fl. 8,981,344 

When one considers the years of nnforeeeen delays against 
-which the undertaking had at first to struggle, the new delays 
due to the slow progress of the sales indicated in the present 
note, and the works of military defence, as well as the esta- 
blishment of a third steam-engine on the Yssel, not comprised 
in the first estimate, which was 8,355,000 fl., one can say tJiat 
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this estimate luu been very little exceeded, a nse, thing ia 
works BO vast, and uecesBaril/ of so long duration. 

Let na see in the end what the ultimate enterpriae will cost 
the treasury. 

I hiva uld that the ezpenae of tbs worki hu been Fl. 8,9B1,311 

From thli it is necuBar; to dadnct the unouDt of eipeoie of 
gnuutee, of wbicb the clear profit faai henn Fl. 932,230 

ProBts of the leuei, of the puturee, uid of the 
fisbiog, >]m that of the earn of 7 fl. per hectue 
of the ground eald in 1863, ta pay fbr the ai- 
p«nM> of maiatenviee uid of the dcalnage of 
the Polder, of which I have Bpoken before in 

t8S4, 61,647 

Do. do. in 18GS, dnring which jest tb« land* bIm 
■old in 1854 will pay 7 fl. per hectare, approxi- 
mately and in round nnmben, . . 87,461 



1,081,344 

Kemainder fl>T the npenies of work at the charge of the Bt«t«, 7,900,000 

The rerenue of the •old lande will be, after what haa been aaid, 

probaUy ....... 8,000,000 

In admitting that thia earn nay not lie obtained, — that thera 

may even be wanting of it Fl. 100,000,— there will alwayi be 7,900,000 



The works even on this hypothesis will then have coBt the 
state notbing. 

However, the state has had to support the rents or interest 
of the negotiation of the original 8,000,000 fl. 

The capital had already been redeemed in 1854, in conse- 
quence of the prosperous state of the treasury. The amount 
of the rents, np to the moment of the redemption, had been 
3,890,000 fl. 

For this sum the state will have delivered the centre of the 
country from an immense lake, always increasing, from an 
enemy becoming more and more dangerous, and will have 
acquired for agriculture 18,000 hectares of fertile land, 
situated in the centre of population and of capital towns, and 
of which the direct and indirect advantages, indicated above, 
are as incontestable as permanent. 

This conquest, obtained by skill and perseverance over the 
obstacles of nature and of man, commenced in times of scarcity, 
continued notwithstanding the troubles of 1848, terminated 
after sixteen years of labour and of care, is without doubt an 
honourable satisfaction for the commission, which has directed 
it without other recompense than the thanks of the public, 
which the country will not fail to accord to it. 
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The commission will finish ite task at the end of the year 
1855, in giving back the new Folder to its own administra- 
tion, with the exception of finishing tiie establishment of the 
steam-engine upon the Yssel, which, if the gorernment does 
not execute itself, it will demand to hare the charge of. 



On some of the Baaic Conatittiatts of Coal Naphtha. Bj G. 
Gbbville Williams, Assistant to Dr Anderson, Glasgow 
University. 

There are few bodies of organic origin whoSe points of dif- 
ference are more easily defined than the gelatinous tissues of 
bones, cinchonine, coal, and the bitutninons shale of Dorset- 
,Bhire; but a remarkable similarity is observed in the basic 
products of their destructive distillation, thus — 



Pyrrol." 

Iodine.* 

Picoline,* 

Lutidine.* 

Collidine." 

Aniline.* 



ClHCBONINE. 

Pyrrol, t 

Pyridine, f 

Piooline.f 

Lutidine. t 

ColHdine.f 

Chinoline,** 

Lepidine.f 



PjlTol.tt 

PicoIIne.§ 



CluDoliae.lf 
Aniline, f I 



DOBIET Shalk. 

Pyrrol.§§ 

Pjridiae.t 

Picoliae.§§ 

Lntidine.§§ 

Collidine.§§ 

ParvoliBe.§$ 



As soon as I had ascertained the nature of the basic pro- 
ducts of the action of heat and alkalies on cinchonine, I could 
not fail to observe these resemblances, and I was anxious to 
ascertain whether the intervals which are seen to exist in the 
coal series, could not be filled up. Notwithstanding the nume- 
rous researches which have been made upon the snbstances 
alluded to, there are many points upon which our information 



• Andarton, Trsm. Rojil Soc., Edin., yd. xv\^ p«rt iv.; toL xx 
uid vol. xxi,, part 1. 
«* GGThudt, ReTus SdsDtif., vol. i., p. 186. 
t QreTllle Williuni, Truu. Royal Soc, Bdin., toL xxi., put tL 
ft Bnnge (1831), Poggendorf' a AmiKleD, Buid. zzxl., a. izzU. 
§ Andenon, Trani. Rojal Soc., Edtn., toL ivt., part 11. 
IS QrtviUe WiUl^ins (1SS«), Qnart. Jour. Oham. Soc., Lood. 
f GrevUla WiUiuu (ISSl.J, FhU. Hag. 
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byGooqlc 



Satic Conatitaente of Coal Naphtha. 325 

IB Tery scftotj. Some of these are under investigatioD by abler 
hands, but there are others irhich I hare promised myself 
to study. Among these may be mentioned the following : — 
1. Whether lenkol and chinoline are really identical. 2. 
Wliether pyridine, latidine, and coUidine, exist in coal-tar. 
3. Whether lepidine or an isomeric base exists among the coal 
bases. The first and last of these points are now under exami- 
nation ; the second forms the subject-matter of the present 
paper. 

Before detailing the experiments, I should mention, in out- 
line, the facts already elicited in the sncceBsire inrestigations 
of the coal bases, by fionge, Hofmann, and Anderson. The 
first chemist indicated the presence of kyanol and leukol (ani- 
line and leukoline), bat he did not attempt to ascertain their 
composition, which was done by Hofmann,* who extracted his 
bases from the lees volatile portion of the distillate from coal- 
tar; and consequently did not meet with the pyridine series. 

Dr Anderson, in examining the fluid, procured by agitating 
the ordinary naphthas with sulphuric acid in the process of 
purification, discovered picoline ; but the quantity on which he 
worked was too small to enable him to find the other members 
of the series which were afterwards discovered by him in 
Dippel's oil. 

Daring my investigation of the shale bases, I was induced 
to prepare a small quantity of those from coal, for the sake of 
comparison. I was not at that time able to procure access to 
the raw material, but by treating abont one gallon of crude 
coal naphtha in the manner described so often in the papers 
previously referred to, I procured about one and a half ounces 
of base, which, fractionated two or three times, gave about half 
that quantity of fluid, boiling at 270° F. By treatment with 
nitric acid, to destroy the small quantity of aniline still remain- 
ing, and distillation with lime, I obtained the basic liquid in 
such a state, that when dry, a portion of it distilled over be- 
low 240° : it was still, however, far from pure, and the quantity 
was too small to allow of more than two or three fractionations ; 
nevertheless, a platinum salt was obtained, giving on analysis 
the following numbers : — 

* AnnaliD dar Cbemie and Phiirmicie, vol. ilvll, 
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Thaoiy. 
E^erimeDt. ^rldloe. PuKdlne, 

Carbon, . . . 22-1 210 241 

Hydrogen, ... 24 2'1 3-7 

Flatinum, . . . 341 34-6 32-9 

It iros evidently therefore a ealt of pyridine, contamin&ted 
by ft portioD of the next base higher in the eeries. 

Although this result pointed very unmistakftbly to the 
presence of bases not generally believed to eiist in coal-tar, I 
should not perhaps have returned for some time to the Bnbject 
if it had not been, that in conseqaeuce of my having ascertained 
the complex nature of the flnid, which had hitherto been re- 
garded in the light of pure chinoline, a fresh comparison of the 
latter in a pure state with leukol became necessary ; and pos- 
sessing, through the kindness of Mr George Miller of Dalmar- 
nock, the means of obtaining any qnantity of coal-tar pro- 
daots, I availed myself of Dr Anderson's permission to make 
nse of his laboratory, and proceeded to examine, in the first 
place, the acid magma, produced by agitation of the crude 
naphthas with oil of vitriol. Nine gallons of the acid matter 
yielded (after separation of pyrrol and resins by protracted 
boiling, ke., as described in the previous papers) three quarts 
of crude bases, by far the greater portion of which boUed under 
369°, although containing a large qnantity of aniline. No 
leukol however appeared to be present. The basic liquid ap^ 
peared therefore well adapted for determining the presence of 
pyridine, luttdine, and collidine. 

The means of purification adopted were fractional distilla- 
tion, treatment with nitric acid to remove aniline, and frac- 
tional crystallization of platinum salts, according to the methods 
described in my paper, on the presence of pyridine among the 
shale bases, previously referred to. After several rectifications 
a portion was obtained boiling very steadily between 240° and 
242° F. ; and as 240° was supposed to be the correct boiling 
point of pyridine, a portion ,of the fraction was dissolved in hy- 
droohloric acid and chloride of platinum added ; fine prismatic 
crystals of a deep golden tint soon began to form ; different 
preparations and crops obtained by evaporation of mother 
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liqncffB over sulplmrio aeid in vacuo, gare the annexed results 


oaanaljeis: — 




i. 


f 2-730 gtaina of platinocliloride of pyridine gave 
\ -940 ... platiniun. 


n. 


f 3-226 
llllS 




platinocMoride of pyridine gave 
platinum. 


III. 


f 6-350 
12-175 




platinochloride of pyridine gave 
platinum. 


IV. 


9-158 
. 7-070 




platinochloride of pyridine gave 
carbonic acid and 




1-886 




water, and 


V. 


f4100 
U-*07 




platinochloride of pyridine gave 
platinnm. 




I. 


II. 


III. IV. a V. Calcukaon. 


Carbon, 


... 2106 ST03 C" 60> 


Nitrogen, 
Chlorine, 
PlatinwD 


34-43 34-6' 


2-28 2-10 H« 6- 

• 4-93 N 14- 

87-34 Cl» 106-6 

34-25 3432 34-60 Pt 98-7 



Although the analysis agrees perfectly with the theoretical 
DTUsbers, and leaves no doubt of the identity of the base, I 
iras deeirooB, if possible, of obtaining further proof, because 
small but perceptible differences are found in certain basea 
when obtained from different sources, although corresponding 
perfectly in boiling point, composition, odour, and general 
characters. For the purpose required, no compound a[^ared 
more suitable than the very characteriBtic substance procured 
by prolonged boiling of the aqueous solution of the platinum 
salt of pyridine. When ebullition is continued for several 
days, the saH becomes converted into an insoluble powder, 
much resemblLng in appearance aablimed sulphur, and having, 
according to Dr Anderson,* an analogous constitution to the 
bi-hydrochlorate of platinamine of Gerhardt. This view, it 
will be seen, supposes one equivalent of platinum to supply 
the place of two equivalents of hydrogen, the formula being — 



* ProceediDgi Roy. Soc. Edin., fol. iii. 
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On boiling the platinum salt of pyridine from coal naphtha 
for four days, a powder made its appearance, having alt the 
physical properties of the substance sought. A platinum de- 
termination was all, therefore, that was considered necessary 
for its identification. 

3195 grwns of bi-hjdrochlorate of platino-pyridine gare 
1-260 ... platinum, 
or, per cent., 

ExperimeDt. Theory. 

39-44 39-68 

As the crude coal naphtha from which the raw material 
for the experiment was obtained had originally been distilled 
over, in an atmosphere of steam at 212° Fahr., comparatiTcly 
small quantities of the less volatile bases were present ; some 
little labour was necessary, therefore, before the lutidine could 
be obtained in a sufficiently pure state for analysis. I was 
unable to procure the base itself quite free from piooline, as 
the quantity of material boiling as high as 310° was far too 
small to allow of the requisite number of fractionations. The 
portion distilling between 300° and 310% after four rectifica- 
tions, gave — 

Carbon, 776 78-5' 

Hydrogen, ... 86 8-4 

But, oD converting the rest of the fraction into platinum salt, 
and fractionally crystallizing in vacuo, much nearer results 
-were obtained. Several crops of platinum salt procured in 
this manner gave, on analysis, the following nnmbers : — 
. r 3-395 grains of platinochloride of lutidine gave 
platinum. 

platinochloride of lutidine gave 
platinum. 
3'220 . . . platinochloride of lutidine gave 
!_ 1-010 ... platinum. 

platioocblorideoflntidiQe, same 
salt as in experiment II., but 
re-crystallized, gave 
carbonic add and 
water, and 

platinochloride of lutidine gave 
pUtinum. eiooglc 
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26-81 


'2681 


CH 84-- 


3-34 
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H" 10- 




4-49 


N 14- 




34-00 


CP 106-6 


3i'-49 


31-61 


Pi 98-7 



'Carbon, 
Syirogen, ■ 
Nitrogen, 
Chlorine, 



100-00 SI 3-2 

For conrenience of comparison I place side b; aide the 

nambers obtuned on analysis of platinnm salta of latidiue 

from the various Eources from which it has been obt&ined : — 

DippiTi Oil. 

Dr AnderaoDt 

(Jiftan.) 

Carbon, 2636 26-14 26-94 26-81 

Hydrogen, 3-23 3-lfl 3-36 3.34 

Nitrogen, 

Chlorine, 

Platinum, 31-60 



31-76 8114 31-49 

The next base (coUidine) was present in such very small 
qnaDtitj that a great deal of time was occupied before it 
could be isolated ; probably the three quarts of mixed bases 
did not contain more than three or four drachms. The amount 
operated on was much less than this (abont three-fourths of 
a drachm) ; but with care a platinnm salt was nevertheless 
obtained of considerable purity, for different crops gave on 
analysis the annexed numbers — 

{'6-856 grains of platinochlorido of collidine gave 
■" carbonic acid and 

water, 

platinocbloride of collidine gave 
platinum, 

platinocbloride of collidine gave 
1-173 „ platinum, 
f 6-080 „ platinocbloride of collidine gave 
platinum. 
III. IV. CalcnlBtlon. 
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Carbon, 

Hydn^en, 

Nitrogen, 

Chlorine, 

Platinum, 
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3-83 
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... 29-33 

3-66 

4-31 K 14- 

... 32-54 a» 106-6 

30-16 3016 Pt 98-7 
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I annex the resulta of analyses of the platinum salt of colli- 
dine from all the sources from which that base haa been ob- 
tained except shale naphtha ; for in the latter case I was con- 
tent vith the result of the combustion of the base itself. 
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CoaJJVop&Oa. 
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Qnv. WiUiuu. 


OroT. WUUuni. 


Carbon, . 28-88 


28-30 


29-40 


Hydn^en, . 3-60 


3-56 


8-83 


Nitrogen, . ... 






Chlorine 






Platinum, . 30-08 


29-99 


30-08 



'With regard to parvolioe, the next base of the aeries, it was 
impossible to obtain it in sufficient quantity for analyaia with- 
out an expenditure of time altogether diaproportioned to the 
importance of the result, and as I was sure of meeting with 
it in the examination, now in progress, of the bases in the 
dead oil, I was content to let that part of the inquiry remain 
for the present. 

It is evident, therefore, that coal-tar contains members of 
at least three classes of bomologous bases, namely, the pyri- 
dine, aniline, and leukoline series ; for there can be no doubt 
that the latter is only one of a group ; indeed if lenkol be 
really identical with chinoline, the fact of its being one of an 
homologous series is conclusively established by the existence 
of lepidine (C* H' N). Even if lenkol is proved to be merely 
isomeric with chinoline, there ia little doubt that it will not 
be found to exist alone ; bnt this point I hope shortly to decide. 

It is singular to observe the similarity which exists be- 
tween the basic products from coal and cinchonine, the chief, 
perhaps almost the only, distinction of importance being 
the absence of aniline in the latter case ; but if the nature 
of- the substance decomposable by nitric acid existing in 
the less volatile fractions of the chinoline base mentioned 
in the paper before adverted to was properly understood, the 
parallelism would, perhaps, appear even closer than it does. 
Some experiments I have made, hut which are not yet suf- 
ficiently advanced for publication, indicate that toluidine 
or even still higher members of that class of alkaloids, are 
present among the basic products of the destructive dis- 
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tillation of certtun oltrogenous bodieB, and it ie very far from 
improbable tbat in some cases where aniline is absent its place 
is supplied by one or more of its bomolognes. It fact it ap- 
pears to me extremely doubtful whether aniline is the only 
member of the gronp to which it belongs present in coal 
naphtha ; this point is now under study. 

In my paper on the volatile bases from shale naphtha, I 
remarked, that although no evidence of the presence of ani- 
line oould be obtained, certain fractions gave with chloride of 
lime a brilliant green tint, and the apparently characteristic 
nature of the reaction induced me, perhaps too hastily, to 
apply to the substance giving the coloration a distinctive 
appellation. My resalt was also obtained by Dr Anderson, 
under circumstances which appeared to preclude the possibi- 
lity of error, I mean af^r destruction of the aniline present 
among the crude XMppel bases, by nitric acid, and recovery 
of the undeeomposed alkaloids by distillation with lime. I 
have also obtained still more marked reactions of vertidine in 
operating on the crude bases from coal tar. If a little solu- 
tion of chloride of lime be added to some of the basic fluid 
mixed, by agitation, with water, the violet reaction of aniline 
becomes immediately manifest ; but, at the same time, distinct 
patches of a brilliant emerald green appear upon the surface 
of the fluid, and, on emptying the basin, adhere to the sides, 
while the violet-tinted fluid from the aniline has little tendency 
to remiutt on the dish. Moreover, if the crude bases are 
heated with nitric acid until tiis aniline cannot but have been 
destroyed, on recovering tiie bases by distillation with an 
alkali, the fluid gives the green coloration with chloride of 
lime very distinctly. These reactions, and some other pecu- 
liarities of the volatile alkaloids of the pyridine series, as ob- 
tained from different sources, are as yet by no means well 
understood, but they are being actively studied, and can 
Bouxiely fail to yield results of sufficient ralne to repay ez- 
Amination. 
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Siographieal Sketch of th« late Qeorye Johtuton of 
Berwick. 

It doea not often happen tkat the death of one who haa oc- 
cupied the laborions and imobtruBive poaition of a country 
surgeon, calls for notice in a strictly scientific Journal; bnt 
it would ill become us to pass unmarked the name of the late 
Dr Johnston of Berwick, whose death has occurred since the 
date of our last publication. We could have wished that this 
duty had fallen to the lot of some one better acquainted with 
those departments of science which Dr Johnston more espe- 
cially cultivated ; and we can pretend to little more at present 
than a slight sketch of his life and labours as a naturalist. 
The former was uneventful, and its history may he summed 
up in few words. Born in a farm-house at Simprin, in Ber- 
wickshire, on the 20th of July 1797, he passed his boyhood 
at the foot of the Cheviot Hills, at Ilderton, in Korthumber- 
laud, whither his father had removed. Ilderton and its beau- 
tiful neighbourhood always retained a favourite place in hia 
memory. A drawing of its church and vicarage ornamented 
the mantelpiece of his study ; and in his latest work, " The 
Botany of the Eastern Borders,", he commemorates, in hia own 
happy style, after an interval of half a century, the remark- 
able garden of an old French emigre who lived there, and 
whose " Silver and Golden Rods," " Peonies of monstrous 
sise and beauty," and Narcissuses "such as I have never 
since seen," served thus early to nourish his taste for flowers. 
From his father's roof he was sent to school, first at Kelso, 
and subsequently at Berwick, whence he was advanced to the 
XTniversity of Edinburgh. During his residence in this latter 
place, he lived in the family of Dr M'Crie, the biographer of 
Knox, who was also a native of Berwickshire ; and his medi- 
cal studies were superintended by Dr Abercrombie, to whom, 
after the fashion of his. time, he was apprenticed. The ad- 
vantages which he enjoyed from such intimacies were not 
wasted, and he often referred to them in after life. He also 
joined the Royal Medical Society, which has always enumer- 
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ftted among its members tlie ilite of the medical studeats and 
joanger practitioners in this city. 

At the period to wliich ve refer (1813-18), there did not 
exist in Edinburgh those Anconragemente to the study of na- 
toral science irhich are now to be found. There were, in- 
deed, the valuable lectures of ProfeBsor Jameson, " never," as 
Br Johnston in after years wrote, " mentioned without a mark 
of respect from one who had the honour of being his pupil ;" 
but the Botanical Professor did little towards exciting that 
love of the science which distinguished the pupils of his suc- 
cessor. While a student, Dr Johnston gave some attention 
to botany, but hardly any to zoology ; perhaps it was forto- 
nat« that so little stimulus was applied to his inclination for 
these branches, as he was thus enabled to give more undivided 
consideration to purely medical subjects. That he was a dili- 
gent student we know ; that he loved his profession none could 
doubt who ever met him professionally. But after he settled 
as a medical practitioner in Berwick, in 1818, scientific pur- 
suits served to fill up the vacant time which every beginner 
must have ; and in those leisure hours was laid the foundation 
of his fame as a naturalist. His attention was first directed 
to the botany of the district, and the result was the publica- 
tion, in 1829, of his " Flora of Berwick-upon-Tweed ;" a se- 
cond volume, containing the Cryptogamia, appearing two 
years later. 

At intervals during the early years of hia residence in Ber- 
wick he published, in Loudon's Magazine of Natural History, 
a series of papers entitled, " Illustratiooa of British Zoology." 
These referred chiefly to the Mollusca, Annelides, and Zoo- 
phytes of Berwick Bay ; and the value of his descriptions, the 
accuracy of which was universally acknowledged, was en- 
hanced by equally accurate delineations from the pencil of 
Mrs Johnston which accompanied them. To these drawings, 
indeed, he often ascribed much of the scientific utility of his 
works ; and those alone who have made the attempt them- 
selves, or who have at least carefully watched it in others, 
can appreciate the patience and care expended in portraying 
those minute creatures. Begret was more than once expressed 
that these interes^ng researches should be lost amidat the 
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transitory tu-ticlee of a mag&zine, and accordingly, having re- 
Bolved to direct hia attention to the Zoophytea and Sponges, 
Dr Johnston accnmulated a maas of materials, and in 1838 
published his " History of British Zoophytes," followed in 
1842 by the " History of British Sponges and Corallines." It 
would be snperflaoos to mention the estimation in wfaich 
these works are held, not only in Britain, but on the Con- 
tinent and in America ; in fact they were at once acknow- 
ledged as the standard anthoritiea on the subjects of whidi 
tiiey treat, and the Zoophytes reached a second and much en- 
larged edition in 1847. He at one time planned a similar 
systematic History of the British MoUusca, hut seems at once 
to hare dropped the intention on hearing of the proposed pmb- 
lication of Forbes and Hanley. This however did not inter- 
fere with his Introduction to Conchology, published in 1850 ; 
a more popular work, written in a pleasing and interesting 
style, characterized by Mr Kingsley in his Olaucus, as a col- 
lectioD of true fairy tales, but at the same time replete mth 
solid information as to the structure and habits of the mol- 
Inaca. His last publication, like hie first, was botanical, viz., 
the Botany of the Eastern Borders, published in 1853. This 
was the first volume of an extended work on the entire natural 
history of the district which he had long been engaged upon, 
and a reperusal of its pages only deepens our regret that he 
had not been spared to complete the work, and to expend 
upon the animals some of that fund of curious and amusing 
information which is interwoven with his account of the plants 
of the Border counties, both in relation to the structure and 
habits of the objects themselves, and also to the popular super- 
stitions and local names and uses belonging to them. 

Besides the works above mentioned, Qr Johnston commu- 
nicated many detached papers to various scientific journals, 
especially the Magazine of Zoology and Botany, which he, in 
conjunction with Sir William Jardine and Mr Selby, originated, 
and to its successor, the Annals of Natural History, of which he 
was one of the editors. In the Transactions of the Berwick- 
shire Naturalists' Club, he described the Acarides of that 
county, and furnished catalogues of its mollusca and fishes. 
This Club, which has proved the parent of many similar asso- 
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ciatioQB, owed Us origin to him, and the zeal and activity 
which have hitherto marked its progress, most be in great 
part ascribed to his constant superintendence. Ito meetings, 
which are held fire times during the summer months, afforded 
almost his odIj periods of relaxation, and he was seldom ab- 
sent from them. Few, indeed, could guess from his published 
works, under what disadTantages they were composed. En- 
gaged in an ezteneive and too often ill-requited practice, in- 
volving rides or drives to considerable distances in the country, 
it was difficult to pursue steadily any train of investigation, 
and frequently, after a hurried visit to the sea-shore, snatched 
during an hour's leisure, just as some novel form had arrested 
his attention, or some long-expected discovery had rewarded 
his patience, he was called away for hours, perhaps for a whole 
day, and ere his retnm the frail and delicate structure had 
perished : for he never forgot that his professional cares were 
his first duty ; and very few of those who experienced his most 
kiad and jndiciotis attentions as a physician, were aware of 
the scientific laboors he pursued at the same time, and which 
were procuring for him a European reputation ; and never did 
any one pursue science from more pure and unselfish motives. 
His works were not remunerative ; he was most frank and 
liberal in commnnicating either information or specimens to 
any one engaged in similar pursuits, and he was destitute of 
any paltry jealousy of the reputation of others. To those 
who knew Dr Johnston, — and hia circle of acquaintances was 
very large, — these statements are superfiuous. Many can call 
to mind the readiness with which he replied to their inqoiries 
on any doubtful point which his superior knowledge enabled 
him to clear up ; and his correspondence in this way was very 
extensive. iNor was a letter from him a mere dry scientific 
detail, for oftener it contained some kind advice, or was en- 
twined with some quaint and amusing matter from the anti- 
quarian or poetic stores of his own mind. His letters were 
indeed a true picture of the man ; and a selection from those 
preserved by his friends would form a peculiarly delightful 
volume. 

With all this work as a physician and a naturalist, he com- 
bined a more than usual attentioa to his duties as a citizen. 
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Esteemed by hia fellow tovnamen for the nrbuiitj of his man- 
ners, his profasfl hospitality, and his general intellectoal sn- . 
periority, he for many yean was elected to municipal offioe. 
He was thrice mayor and twice sheriff of tiie town, and took 
a prominent part in the management of its schools and charit- 
able institutions. He took a warm interest in the Mecha- 
nics' Institute, and frequently delivered lectures for ite benefit, 
on which be bestowed much time and preparation. When, 
to these claims on the public esteem and respect, we add the 
more private obligations conferred by his valued services as a 
medical attendant, and remember the extent of his gratuitous 
attendance on the sick poor, we can understand why his death 
was 80 universally lamented ; but only they who knew bim 
pei^onally can rightly appreciate his loss. He died on the 
30th of July last from the effects of a chronic disease of the 
brain, which had probably been coming on for some time, al- 
though it did not appear serious till within a month of his 
death. 

Dr Johnston was a graduate of the University of Edinburgh, 
and a Fellow of the Boyal College of Surgeons ; he was like- 
wise presented with the degree of LL.D. by the University of 
Aberdeen, and he was an honorary member of many scientific 
societies. The Ray Society originated in a suggestion of 
his own, the wisdom of which Las been amply borne out by 
the importance and value of the works published by that as- 
sociation. 
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A Brief Review cf the Present State of Organic Electricity. 
By John Goodsir, F.B,S., Lond. and Edin., Professor of 
Anatomy in the nuiveraUj of Edinborgh. 

The general Theory of Electricity haa rapidly approached 
a conaistent form through the labours of recent physicists, 
a/oA particularly by the researches of Mr Faraday. The hy- 
potheses of one or of two electric flaidsi however modified, 
have been found tenable only so far as they involre the 
idea of force. la the phenomena of statical as in those of 
Current electricity, thero is constantly pressed upon the ob- 
server the necessity of admitting two forces, or two forms 
or directions of a force. Inseparable from one another. And 
thus " the influence which is present in an electrical condi- 
tion may best be conceived of as an axis of power having 
contrary forces, exactly equal in amount, in contrary direc- 
tions." * 

This peculiar form of force manifests itself in difierent 
kinds of inorganic matter, under circamstances such as fric- 
tion, change of temperature, magnetic influence, and chemical 
action. 

It is also manifested in organized beings, not only under 
circamstances in which they stand related to it as masses of 
mere matter; but more particularly during the actions per- 
formed by their component textures and organs. 

Electrical science has been hitherto chiefly prosecuted in 
the region of inorganic nature ; and although Volta opened 
up a boundless field of discovery in the region of inorganic 
nuder the influence of organic electricity, the *latt«r still re- 
muns comparatively uncultivated. 

In the investigation of electrical force as manifested in or- 
ganic nature, the peculiar economy of the organized being 
must be taken into account. Each organized being, al- 
though dependent on certain external circumstances as the 
conditions of its existence, is, nevertheless, a system per se- 
Irrespective of those electrical conditions into which it may 

* F*radi7, PhUoiophical Trannctloni ; ud EzpuiiMDtal BeM«r«bta in 
IlMstrtcitj. 
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be throve, through surrounding bodiee, or through the me- 
dium in which it lives, it undoubtedly contains more or less 
numerous sources of electJ^c&l disturbance, in the numerous 
processes and urangementa productive of currents, in the 
structures vhich collectively constitute its organization. The 
organised being may be considered eUetrically as a system 
of electrical currents, excited by electrical arrangements in 
the diepoaitioa of its fluids, textures, and organs. 

So far as has yet been ascertained, these electrical currents, 
with the exception of those produced by the special batteries 
in the electrical fishes, are not employed in the economy of 
the being. They are merely necessary consequences of the 
organic processes carried on by the different structures ; and 
effect, by their arrangement, the distribution of the resulting 
electricity, and the maintenance of the general electrical equili- 
brium of the organic system. The detection and investigation of 
these organic electrical phenomena are, however, important, not 
only for general electrical science, but also for the elucidation 
of the organic processes themselves. Residual phenomena, as 
such electrical disturbances most generally be considered in 
physiology, will, when investigated, indicate the probable na- 
ture of the actions from which they result. 

ELECTR1C.\L PHENOMENA IN VEOETABLES. 

Various observers have proved the existence in plants of 
arrangements which affect the oondenser and galvanometer. 
The experiments of Pouillet* on electricity developed in, or 
in connection with, young plants in a state of growth, al- 
though valuable, present too many sources of fallacy to be 
available at present. Donn^ f was the first to point out the 
opposite electrical conditions of different parts of vegetables. 
He found the opposite extremities of certain fruits, and even 
the juices removed from those parts, to be in different electri- 
oal states ; and thus opened up a new field of organic electri- 
city, which promises, when more fully investigated, to lead to 

• " Bnr rElectricItg daa Baid«s 61utiqasa, «t lur one in ckonl d« VEIao 
trleltd do VAtmotphtre." Ann. de Chim. at da Pbyiique, toni. xzxv. ISST. 

* " Rceherches aur quelqaes una* dai Propri^t^ CblniqaM dca i^cr^tiona 
ft lur \m eonraota flectriquen qui exiat«nt dant 1m Corpa OrgBOiifa." Ann. 
dc Cblm. et da Pbjaiqua, tom. Ivli. 1831. _, 
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important tesults. The most precise informatioQ, however, 
regarding the effect of different parts of vegetables on the gal- 
vanometer are contained in two comnnmications b; M. Bec- 
qnerel in the Memoirs of the Frencli Academy* and in a 
notice by Professor Wartmann in the Bihliothlque Univereelle 
de Qet^e.^ The researches themselves are not yet suffi- 
ciently advanced to admit of a satisfactory analysis. Indeed, 
OB M. Becqnerel observes, the electrical effects are bo complex 
that it is unsafe to draw any conolnsion regarding the part 
wtiich electricity takes in the organic functions. Hitherto, 
therefore, in his researches, he has considered electricity ra- 
ther as an effect, serving to elucidate -the stndy of physiology, 
than as a primary cause of organic phenomena. Much diffi- 
oolty exists in determining whether certain currents, indicated 
by the instrument, are primary or derived ; and also in ascer- 
taining how far the observed currents are produced by un- 
avoidable injury of texture, and consequent mixing of fluids, 
by the ineertion of the platina electrodes. The progress of 
animal electricity had, previously to the labours of Du Bois 
Beymond,^ been impeded by similar circumstances ; and until 
the electromotor properties of the component parts of vege- 
tables are in some way separately investigated, as those of 
muscle and nerve have been by the observer alluded to, no 
solid progress can be looked for in vegetable electricity. 

The general arrangement of the parts of a plant, and the 
functions they perform, indicate the probable direction of the 
resulting electrical disturbances. The differences in the con- 
stitution of the ascending and descending portions of the axis, 
and of their different transverse segments, naturally indicate 
the existence of longitudinal currents ; while the structural 
and functional differences between the central and superficial 
portions of the axis point to transverse or radiating lines of 

* " KecbflTcbes bw 1«s causea qui degagent di l'61ectrletl6 dam lei vSgetaux, 
«t sur lei coursDta T^gguux termtree ;" end " Memoiro sur lea efTeta {ilcc- 
triquea obtentu dans lea tubsrculea, lea cBcinea, et lea fruits, bu moyea d'ai- 
gBlUea de pUtlne." Mem. de TAead. doa Beiancei, torn, iiiii. 

t " Note iur laa Couranta filactriquea qui exlatent daoa lea v6g6Uiu." Bi- 
blioth^qufl UniTenelle da Geneve, tom. XT. 1860. 

} Poggendorff'a ADnaleo, uid UnlerauchunKeii ilbar thtarlsche Filectrieltat, 
1818. 
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force. Accordingly, ftll the obeervationa of Donu^, Becqueret, 
ftud Wartmann, iudicate cnrrents, primary or derived, in the 
longitudinal and traosTerse direction, in roots, tubers, stem3, 
laaves, flowers, and fruits. 

The eltctrical reaclioru of Ike plant, soil and atmoaphere. 
— The soil is in a constant negatire, while the air, when calot 
and free from clouds, is in a positive, electric condition. 

According to the experiments of Pouillet,* plants in the 
later stages of germination, after they have protruded from 
the soil, exhibit, by the condenser, an excess of negative elec- 
tricity. The explanation be gives is, according to Becquerel.t 
probably correct ; that the action of the oxygen of the air on the 
starch of the eeed, during its conversion, gives an excess of 
positive electricity to the air, and of negative electricity to the 
plant and soil. The electrical effects observed by M. Pouillet, 
in this first period of vegetation, correspond with the ordi- 
nary electrical conditions of the earth and atmosphere. 

But according to M. Becquerers own observations,^ the 
electrical relations of the plant to the soil and air are reversed 
after germination is completed H the electrodes of the galva- 
nometer ore inserted, the one into the stem or branch, or 
passed through a number of leaves laid together, but still ad- 
herent — the other into the soil — the former will exhibit an ex- 
cess of negative, the latter of positive electricity, in proportion 
to the humidity of the soil and the succulence of the plant. 

It may, therefore, be presumed that in the act of vegeta- 
tion, after germination is accomplished, the ascending sap, 
which communicates by means of the root with the soil, coti- 
veya to it continnonsly the excess of positive electricity which 
it has acquired during its course upwards in its reactions 
more particularly with the descending sap ; while the latter 
fumiahes to the air, by exhalation, its excess of negative 
electricity. 

Vegetation, threfore, produces electric effects contrary to 
those which tender the air and soil respectively positive and 
negative. 

* Add. i» Chba. rt da Plijiiqiua, let. tit. 

t Hfm. d* I'Ackd. dN RciaocM, ton. zMl, p. 60. 

t Ibid., torn. zzUl., pp. 61, 62. 
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Longitudinal electrical eurrente in the DicotyletUmoua 
Plant, — Becqaerel states,* that if tlie eleotrodea of the g&lra- 
nometer be inserted transversely into the parenchyma of the 
bark, the ooe a certain distance above the other, or if one be 
inserted between the bark and wood, and the other be passed 
through a number of leaves, superimposed and still adherent, 
the needle will indicate a cnrrent passing from below upwardst 
through the parenchyma, the upper electrode indicating po- 
sitive, the lower negative electricity. M. Becquerel accounts 
for the relative electrical cosditiosa of the green parenchyma 
from the leaves downwards, by the removal of oxygen. 

But the observations of M. Becquerel on the relative elec- 
trical conditions of the plant and soil indicate the existence 
of a descending current passing irom the stem through the 
roots into the earth, which therefore becomes positive around 
the plant. 

M. "Wartmann, in the notice already quoted,} states that 
in the roots, the stem, the branches, the petioles, and peduneles, 
there exist a central descending current, and a peripheral as- 
cending one, which he denominates axial cnrrents ; and that 
the galvanometer indicates currents from every part of the 
plant, aerial or subterranean, to the soil, which is thus posi- 
tive in relation to the plant. 

From these observations of Becquerel and Wartmann, little 
doubt can be entertained that electrical currents exist in the 
dicotyledonous plant, in tho course of the circulation of its 
sap, but in an opposite direction to it. 

* Hem. da I'Ac&d. do Belsncei, torn, xiiii., pp. GG, C6. 

t The lUtcment of the dirttlien of ma electrical carreiit !■ ■ conTentioEul 
fimn of ezpnuion, vhicb oaght to coDTcy merelj u indication of li* rtlatiiM 
pnittent ef iu pen'tiv* a»d tnjativi utmntiu, and coniequeDtl; of tba two 
polar forcM, both of which eziJt la the current. In the circalt formed bj the 
gklvuiameter the cnnent which trivartee ita wire, and which daflact* the 
magnetic needle, U conieDtionalljr aatd to pan from the po^tlTe to the naga- 
ti*e electrode ; while In the electromotor portion of the circuit, — *. g. a por- 
tlaa of TCgetable atmcture — the current ii aaid to paw in the oppoeile diree- 
tfam. But " thera ia never one cnrrent of force, or oaa fluid only." ■* In a 
current, whalaverform the diacharge may take, or whatever part of tbeclrouit 
or enrrant 1* referred to, ■« macb poaitiTe (bree ai li there exerted in ooe dl- 
recti<m, u moch nagatlTe force U thera eiertad in the otbar." 

t Bib. UnlT.de OeuiTe, torn, m*., p. 803. 
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C^rrenU pcusing from within outwarda, and from without 
inwards in the horizontal section of the Dicotyledonous 
Plant, — According to Becquerel,* if one electrode be inserted 
into the pith, in a clean horizontal Bection of a young poplar, 
and the other into one of the woody layers, or into the bark, 
the needle is deflected 6°, 10°, 15°, or more, according to the 
delicacy of the instrument, the succulence of the tree, or the 
radial distance of the layer into which the second electrode 
has been inserted ; a current from without inwards is indicated, 
the electrode in the pith being positive, that in the wood or 
bark negative. 

If the one electrode be inserted close to the outside, and the 
other be removed from the pith, and be reinserted (torn place 
to place outwards, the current will diminish in intensity as 
the second electrode approaches the cambium. Beyond the 
cambium the current changes ite direction and becomes 
stronger. The current which now deflecte the needle passes 
along the wire from without inwards, indicating a positive 
electric condition of the outer part of the parenchyma, and a 
negative condition of the cambium. 

On removing a piece of bark, and applying the electrodes, 
(which in this experiment should consist of platinum plates) to 
its opposite surfaces, tho current becomes very intense. The 
piece of bark thus forms a voltaic couple, of which the ex- 
terior or parenchymatous side is positive, and the interior, 
covered by the cambium, negative- 
It would appear then that, from the pith to the cambium, 
the woody layers are less and leas positive in relation to the 
pith ; whilst from the cambium to the cuticle, the parenchy- 
matous layers are more positive, or at least comport themselves 
as such in the production of derived currents. Thia inversion 
of the electrical effecte corresponds with the relative position 
of the cellular texture in the bark and wood. In the bark, it 
is on the exterior ; in the wood, in the interior ; in both it is 
positive. 

In the notice by M. Wartmann, in the Bihlioihique Uni- 
verselU de Oenive,^ that observer states that " in uniting by 

•., p. 301. 
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tKe gslranometer the layers of the stem vh(tre the liber and 
cambium touch one another (and where many botanists admit 
a passage of descending jnices), either with the most central 
parts (the pith or the perfect woodj, or with the parts more ex- 
terior (the young bark), a lateral corrent will be found tending 
fVom these layers to the neighhounng organs." 

It would appear, therefore, that currents pass from the oon- 
tiguous surfaces of the bark and wood of the diootyledonoui 
pUot outwards towards the cuticle, and inwards to the pith ; 
or at least, arrangements exist in these directions which excite 
currents in the opposite directions through the galvanometer 
wire. 

Currenta in the root and its depettdenoiea, -~Ac<ioriing to 
M. Wartmann," in some roots the central structures and the 
cortical structures are, as in the stem, positive in relation to 
the layers by which they touch and are united. 

Centrifugal transverse currents would appear to exist in 
certain roots, which resemble tubers in the quantity of their 
nutritious deposits. For Becqaerelt has fooiid the central 
part of the carrot, and of the red and white beetroot negative 
in relation to the exterior. 

In the potato, in the tubers of the Heliantfuu tuberotut 
and Lathyna tuheroeui currents radiato from the centre to 
the cntide ; for the electrode at the eentro is negative in rela- 
tion to the other, the latter indicating a more positive condition 
&e nearer it is placed to the cuticle. Secquerel, who has as- 
certained these facts, and refers them to the system of trans- 
verse currents in the bark, states at the same time that in the 
tubers of Tropcsolnm tuberoaum, and UUueua tuberoaua, 
the currents are reversed, and correspond, therefore, with the 
transverse system in the wood and pith of the dicotyledonous 
stem. 

It remains to be determined how far the single transverse 
system of electrical currents in either direction, in certain 
roots, and in tubers, depends upon the disappearance of the 
central or peripheral elements of the axis. 

* Bib. UdW. it GsDiTa, torn. xv. 

T Heau^e inr If effeta electriquei obtsnul duu Ici tDb«rcul«t, lu racioea, 
at laa ftniti, h mojaD d'alguiUva da pUtioa. Mam. ds rA<»d. d«. Sciaacaa, 
torn. Kxiil. 
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On eurrenit m leau«g. — The relationB and fanctioBS ist Hie 
leaf indicate the probable direotioa of the eleotrical cnrrenta 
wttich may exist in it. 

Beoqaerel's* obserrationa lead to the conelnaion that cat- 
rents set from the cambium to the parenchyma of the leaf ; 
while at the same time it is negative in relation to the pith 
and wood of tbe branch and Btem. He states that the learea 
comport themselrea as the green part of the parenchjma of 
the bark, that ie to aay, the eap vhich circulates in their tissnei 
is negative in relation to the wood, pith, and soil ; and posi- 
tive in relation to the cambium. 

M. Wartmannj states that in most leaves the curreiitB pro- 
ceed from the limb of the leaf to its veins, and to the central 
parts of its petiole, and of the stem. 

This centripetal current attributed to the leaf by Becqnerel 
and Wartmann is evidently referable to the central, or de- 
scending axial current of the plant ; while the centrifugal ooi^ 
rent alluded to by the former belongs to the superficial trans- 
verse system, or that between the inner and outer aspects of 
the bark. 

TKe eUetrieal coTtdition of the fiowt/r. — From the ener- 
getic actions and rapid development of the flower, a consider- 
able amount of electrical disturbance is to be expected in it. 
Various observers have ascertained the remarkable elevation 
of temperature which occurs during the development of this 
part of the plant ; and the important chemico-vital actions 
which take place in it must certainly excite corresponding 
electrical phenomena. 

The only observations in regard to these which have been 
recorded are by Zantedesehi quoted by Becquerel in his second 
memoir.^ The Italian observer found that at the period of 
flowering in the tulip, jonqoil, and anemone, a deflection of 
the needle to the extent of 3° or 4°, due to a descending cur- 
rent, occurs. He also foand in an Azalea, an Amaryllis, a white 
lily, and in various species of Opuntia, a current passing from 

' RechsTchei mrlnemiMquidagBgmit da I'dlectricllfi, Ac. Msm.del'Aead. 
da adaoeM, ton. xxlIL 

1 BlbllotM([n« Uulrerwlla de OaniTB, torn. it. 

X HcEoolra wax 1m afltaM aUobLinaa, 4e. Uan. da I'Aead. da Setanaa*. 
t»n. uliL 

DiqitlzscbyGOOqlC 



Pretent State of Organic Electricity. 345 

die Btunen to the pistil ; the one electrode beiDg in contact 
with the pollen, the other inserted into the atigma. 

Electrical condition of the fruit. — The only recorded ob- 
serrationa on thia subject ore by Donn^,* in a memoir vhich 
may be said to faaTe introdnced for the firat time the subject 
of regetable, as irell &b certain important departments of ani- 
mal electricity. 

Donn^ found that when the platinum extremities of the gal- 
Tanometer wire are plunged into certain fruita, the one at the 
stalk, the other at the opposite end, the parts exhibit different 
electrical conditions. In the apple and pear a current would 
appear to pass from the stalk towards the eye at the opposite 
end ; whilst in the peach and apricot the current passes in the 
contrary direction. In the apple and pear the fruit is electro- 
positive at the distal end, ^ectro-negative at the stalk ; the 
contrary being the case in the peach and apricot. 

Irreapectire of the chemical causes to which these currents 
tX6 ascnbed by Donn^ and Becquerel, it might be well to de- 
termine how far their opposite directions may be referable to 
morphological differences in the two forms of fruit examined : 
whether in the monocarpel form, aa in the peach, the current 
be sot referable to the centripetal current of the leaf ; and 
whether in the apple form (the fleshy mass of which is not a 
derelopment of the carpellary leaf, but of the cortical layer of 
the receptacle, and of the end of the peduncle) it is not due 
to the same causes which produce the general superficial, or 
cortical axial current in the plant. 

Are tKe currenU which affect the galvanomeUr derived 
from currents which actually eanttin the plant f or are they 
produced by the ineertion of the electrodes f — M. Becquerel 
expresses himself very cauttoualy on this point ; and blames 
certain physicists for entertaining inexact ideas regarding 
the currents obtained from organized bodies by the galvano- 
meter platinum wires ; and for assuming that such currents are 
necessarily derived from other currents which actually exist 
in the plant. But M. Becquerel adds,t somewhat inconsist- 
ently with his own admissions in other parts of his memoirs, 
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that nothing at present authorizes an induction of this kind. 
The effects, he states, appear to be dae, at least in most caaea, 
to the reaction of different liquids in contact with the elec- 
b?odes ; from which results such a disengagement of electricity, 
as that the liquid which comports itself as an acid in relation 
to the other sets free positive electricity. 

At the same time, M. Secquerel admits that the two neces- 
sary conditions for the production of primary currents exist 
in the plant. The first is, that two liquids capable of acting 
chemically on one another should be arranged so as to do so 
gradually and continuously, or that there should be, as M. 
Becquerel expresses it, " le contact dea deux liquides per 
transition insensible." The other is the intermedium of a 
conducting texture, or substance to complete the oircnit. M. 
Becquerel, accordingly, both in his memoirs* and in his 
abridgements in the Comptee Rendut,-f- seems inclined to 
admit the two axial currents, and the horizontal system in 
the stem and branches of the dicotyledonous plant Be- 
yond this he appears, at the date of the publication of his 
memoirs, to have drawn no more precise conclusion from 
the facts then observed ; and states that the electrical effects 
which take place in vegetables are so numerous, that it 
has only been possible hitherto to observe a limited number 
of them. 

M. Wartmann.t while he admits that the electro-chemical 
action, which results from the tearing of the textures during 
the insertion of the electrodes, produces at first a considerable 
deflection of the needle, states, at the same time, that when this 
action ceases, which it speedily does, there remains a more 
feeble current which must be due to the normal electrical 
action of the parts. He states that vegetable currents probably 
form closed circuits ; that the extremities of the root fibres 
on the one hand, and the terminations of the leaves on the 
other, establish a continuity between the ascending peri- 
pheral and the descending central current ; while the simi- 
larity in the electrical condition of the exterior of the bark, 

* Mem. de I'Acad. de> Sciencea, torn, iiiii. 
t Compte* Kendiu, torn, lui-iixii. 
t Bib. nniv. ds GendTe, lom. X*. 
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sod the iaterioT of the wood, probably depends on the me- 
dullary rays. 

To what actiona and arrangements in the plant are it» 
electrical diaturbancea and currents due f — From what has 
already been stated, it mnst appear that the knowledge 
hitherto obtained of the relatione and circumBtanceB of the 
electrical disturbances and currents in the plant is not yet 
sufficiently precise to afford a solution of this question. Be- 
fore the publication of Du Bois Reymond's researches on the 
electrical actions of muscle and nerre, and of Pacini on the 
structure of the batteries in the Torpedo and Qymnotus, electri- 
cal excitement in the animal body had not been accurately con- 
nected with anatomical structare ; and until a definite electri- 
cal current in the plant is distinctly referred to a demon- 
strable structural arrangement, a precise determination of the 
exciting causes of currents in the latter cannot be expected. 
We are not, indeed, acquainted with the actual chemical or 
physical causes of electrical excitement in any animal texture 
or organ ; but we now know the direction and relations of the 
current, in and to the anatomical structure in certain cases. 
This is a Becure step in the proper direction, and one which 
has yet to be taken in vegetable electricity. 

At present, therefore, it can only be Btated generally, that 
the disturbance of electric equilibrinm in the textures and 
organs of the plant is due to the chemical action which plays 
80 important a part in the organic procesBCs — at its surface, as 
daring transpiration, respiration proper, and the fixation of 
carbon — and in its interior, during the reaction of its ascend- 
ing and descending sap, with the substances contained in the 
cells of lin various structures. In the same manner, no pre- 
cise statement can be made at present regarding the arrange- 
ments by means of which electrical currents are produced in 
tiie plant. The researches of Becquerel* have proved that a 
current is produced when two liquids of acid and alkaline re- 
actions respectively, and separated from one another by a 
porous substance, are connected either by a fluid or solid con- 
ductor. It is tjuite evident that similar physical and chemical 

* Recherche! •or lee circniU elaclra-chiaiique simple tiKrak do Uqoidei. 
CoiDptM Kendiu, torn. kit. 
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coDditions for the prodaction of enrretita exist in innameraUa 
forms in the orgutization of vegetablea. It is, hoverer, u»- 
possible in the present phue of the subject to define them vitb 
greater precision. 

Aniual Electricity. — Ths first discovery in Mtimal eleo- 
tricity wm the deterciin»tioQ of the electrical eharaeter «f the 
shock of the Torpedo by Walsh in 1772. The develf^Hnoot 
of the snbject has since been retarded, not only by its own 
intrinsic difficulty, bat also by the greater attractions v£ thosB 
departments of general electricity vhich were opened np by 
the laboors of Volta. Its history presents three distinct 
Unea of research, that of the special electrical organs ef the 
Fish, commencing with the discovery of Walsh in 1772,* that 
of the electrical properties of mnscle and nerre, starting from 
the fundamental experiment of Galvaui in 1786-94,| and that 
of the electrical phenomena of mnnbranes and glands, intr»- 
dneed by Bonn^ in 1834|. 

The results which have ultimately been attuned in these 
three directions shall now be briefly examined, but in order to 
obtain a more comprehensive view, they shall be taken np is 
the reverse order. 

Electric Phenomena in connection with Mehbrase wad 
QLA.ND. — The experiments ef Donn^ are now allnded to only 
because they were the first which proved electric disturbance 
in connection with secrelang membrane and structure. He 
foand that when the electrodes of the galvanometer were 
applied respectively to the mucous membrane of the month, 
and tothe^in, tbeneedle deviated 15°, 30°, or 30°; Uie former 
being negative, the laUer positive. In the same manner, 
when the instrument was applied between the mucous mem- 
brane of Hie stomach and the gall-bladder, or interior of the 
liver, the needle deviated 30°, 40°, or 50°. 

Donn4 attributed these electric effects to the acid and (Uka- 
line properties of the secretions with which the electrodes 
were respectively in contact. Mattencci,§ again, while ad- 

• " Of tha Electric Propert; of the Torpgdo." Phil. Trmnl., 1773. 
t " IM vlribu Elactricilati< in MotB Hucttliti ComBHttuiu." Bologna, 
1791. 

t Ann. de Chim. at da Phyi., torn. WU. 1S». 
I Ann. da Chlm. at da Phj>., torn. M. 
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mlttiiig tbe oorrecteesa of DonnS'a experimental results, ftttri- 
bated, as Dtb WoUaston* and Thomas Yoangt had previonsl^ 
done, the difference of the chemical composition of the secre- 
tions to the electrio force itself. It is evident, therefore, that 
the ingeniooB conjectoreB of Wollaston and Yonng, and the 
«j:perimeQt8 of Bonii^ and Mattencci, merely indicated a 
promising field of discoverf, and formed a prelude to re* 
searches which promised more precise reaolta after the stmo- 
tares experimented upon had been more definitely selected. 

The Eltetiric relations of Mwsoiu Membrane. — Mr H. F. 
Baxter has recorded the results of hie experiments on this sub- 
ject.^ The principal object Mr Baxter had in view was to 
determine the relative electric condition of the secretions of 
the macous membrane, and of its vessels and blood ; fulfill- 
ing, therefore, what has already been stated as an apparent 
condition of eaccess in all such inqnirieB, viz., experimenting, 
as far as can bo, on distinct textures or organs, and not on 
their aggregations. 

The macoos membrane of the stomachs, and of the small 
and large intestines of tbe rabbit, cat, and gninea-pig were 
selected ; and pointed and flattened platinum electrodes applied 
- respectively to the surface of the mucous membrane, and in- 
serted into the vessels. The following were the general re- 
sults — 

1. The inside and outside of the gut were formed into a 
circuit without effect. 

2. One electrode on the mucous membrane, the other inserted 
into an artery proceeding to the same spot, produced no effect. 

3. One electrode on the mucous membrane, the other in- 
serted into a vein proceeding from the same spot, indicated a 
positive condition of the vein or its contents, by a deviation of 
the needle to the extent of from S" to 5°. 

4. One electrode on the mucous membrane, tbe other in- 
serted into a vein emptied of its blood, produced no effect. 

* PblL Hag., ToL xixitl. Od the Agencj of Blectricit^r o° A&im&l Beer*- 
Uona. 

t Toong. Sjllabna of T»ctarc* on Hedidnfl. 

X PUl. Trana^, 1648. An ExperimsDtal loquirj, imdertaken witb ■ tUw of 
mieart^ing whether enj, or That (igna of CiUTeiit Eloctiiclt; m« mutlAilad 
during the organic procBia of Mentios, In living animal^ Ae. 
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5. One electrode applied to the muoous membrane, the 
other inserted into » ?eia not proceeding from the same spot, 
produced no effect. 

6. It vaB not neceBsary to insert the second electrode into 
the vein, for the needle was deflected if the second electrode 
was merely dipped into the blood flowing from the vein. 

Having ascertained how far the different solid and fluid 
substances in contact with the electrodes might Interfere 
with the result, and also in what manner the efiects were in- 
fluenced by the death of the animal, Mr Baxter concladed 
from his experiments, that — 

1. When the electrodes of a galvanometer are brought 
into communication — one with the mucous membrane of the 
alimentary canal, the other with the blood flowing from &e 
same part — a deviation of the needle takes place, indicating 
that the secreted product and the blood are in opposite electric 
states. 

2. The effect occurs during the life of the animal, and 
ceases after its death. 

3. The effect may be considered as arising from the decom- 
position of the blood, — i. e., from the changes which occur 
during the formation of the secreted product and venous blood. 

4. These changes are effected by the organic actions of the 
part. 

Z7i€ EUctrie relatione of Gland. — In a second paper,* Mr 
Baxter records the experiments which he had made to deter- 
mine the electric relations of the secretions and blood of the 
liver, kidney, and mammary gland. The facts which his ex- 
periments tend to establish are as follow : — 

1. During biliary secretion, the bih and venoue blood flow- 
ing from the hepatic veins, are in opposite electric states. 

2. During urinary secretion, the urine and venom blood 
flowing from the renal vein, are in opposite electric states. 

3. During mammary secretion, the milk, and the venous 
blood flowing from the mammary veins, are in opposite elec- 
tric states. 

* Phil. Tram., 1652. Ad Eipflrimentai Inqutry UDdecMkeD with a viaw of 
ur«rtuiujig whether may, or what lign* of cucr«Qt clectrioitj' *re manifMed 
during tba organic iiroccw of eecretioD Id liviDg >iiim>li, Ac. 
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In these experiments on glandolar aotion, as in those de- 
•oribed above on the alimentary mncona membrane, the venoas 
blood was found to be positive, producing a deflection of the 
needle to the extent of 3°, 4°, 5°, 8°, 10°. 

The Electric relatione of the Respiratory Mucous item- 
hrane,andthePulmonicBloo<f. — MrBaxter having ascertained 
that the veoons blood floving from a secreting membrane or 
glandtis in a positive electric condition, applied one electrode 
in contact with the mucous membrane of the long, and the 
other in contact with the blood flowing from it, i.«., the 
arterial blood. He thus found the blood of the pulmonary 
TeiDB, or of the left ventricle, invariably positive, prodacing 
a deflection of 2°, 3°, 4% or 6°. At the same time, he 
ascertained that when the respiratory macous membrane 
and the blood of the right ventricle are connected, a de- 
flection of 2°, 3°, or i°, occasionally oconrred. All bis 
experiments tended to the same conclnsion, viz., thai the 
blood of the pulmonary reins is positive ; and that when 
a cironit is formed between the mucous membrane of the 
long, and the blood in the left ventricle of the heart, a 
onrrent is produced. 

The Electric Properties of Muscle. — GhUvani having dis- 
covered Euid investigated the contractions produced by elec- 
tricity in the muscles of the frog,* afterwards observed similiv 
contractions when two dissimilar metala, in contact with one 
another, are also brought into contact with the nerve and 
muscles respectively of the frog's leg.f At first he appears to 
have conceived the contractions to be due to electricity evolved 
by the metals ; but finally he concluded that it is produced by 
the animal textures themselves. The researches of Volta 
verified the original opinion of Galvani, that the metals, when 
they are employed, are the sources of the electricity which 
produce the muscular contractions \X but the discovery of the 
pile, with its consequences, threw into temporary oblivion the 
actual evidences of an electromotor property of the animal 
textures independently on metals, which the numerous expe- 



* Da Viribus ElectriclUdi, Sc. 
t De VirlbuB Elmtrlcltatia, Sx. 
X Nuova Mamoria dell' Electriclta ADimalft, Ac. 
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rimeata of GblTuii and hia Bapporters had afforded.* Eren 
Humboldt's obeemtionB did not prevent the alnuMt total b*- 
gleot of the sobject for a quarter of a century .f 

In 1827 Nobni,{ hariog applied his improred galvanoBteter 
to the fundamental experiment of Galvani, discovered the elee* 
trie current of the frog. He found that, when the (urcmt of 
the nerve and moscles of the leg is closed by the instenmen^ 
a devi&tiou of the needle to the extent of 10°, 20°, or 30°, oor 
curs, due to a current which passes in the Umh from the toes 
upwards, and which could he increased by Inclosing in tks 
circuit several frogs arranged as a battery. There could n« 
longer be any doubt of the truth of Qalvani's later opinion, 
that electricity is developed in connection with moscle and 
nerve. 

The researches of Matteuoci, carried on during a transi- 
tionary stage of the subject, and exhibiting occasional obscu- 
rity and contradiction, are, nevertheless, valuable, not only 
from having directed attention generally to electro-physiology, 
bat particularly from having, in regard to muscle, indicated 
that its electric properties are due to its own texture, and not 
to the conjoined nerves. Ho had always, however, experi- 
mented with masses, or aggregates of muscle, and had not at- 
tempted to ascertain the laws of electric action in the mus- 
cular fibre or bundle itself, or in a single isolated ma3cle.§ 

These laws have been investigated by Da Bois Reymond, 
who has ascertained that muscular structure presents two dis- 
tinct electric conditions, — firstly, during the intervals of con- 
tractions, and, secondly, during contraction. 

Electric coruiition of a Muscle during the intervals of con- 
traction. — Galrani conceived the outer surface of a muscle to 
be charged with negative, the inner with positive electricity. 
Matteucci had found that in order to produce contractions in 
the galvanoscopic frog, two parts of its nerve must be brought 
into contact with Uvo parts respectively of the muscle of a 

* Dell' u>o a dell' sltiilU dcU' trco condnttora imI conlrmsioiu de* muaooIL 
1793 ; BDd SuppUmeDto al TrktUlo dell' uso, ec 179*. 

t Vcnnclie neber die gereiite Haikel-nnd NerreiifiMr, u. •. w., 1797. 

X Ann. de Chim. et de Fbji., 18S8. 

I Bib. Vuir. de Gteare ; Ann. de OUm. •( d« PbTi. ; Tralli dM 
net EUectro-pbjsldogique. 
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Urii^ aaiowl ; and that tli« experiment vnifonnly snweeded if 
tite nerve tooched the bottom of a wound in the muBcle and 
the margin of the wound at the eame time. Ba Bois Rej- 
Mo&d has aaeertained the actual relative electric condition of 
oertain sorfaces or aapeots of the mascolar fibre or mascle.* 
l^ese aspects he denominates the longiiudiiMi and tranevert* 
Mction*. These sections, again, may be either natural or 
iOrtificioL 

The natMral longitudinal aection is as mneh of the enufaee' 
of a miuole as is formed by the exposed sides of its snperfieial 
fibres. 

An artijleial longitudinal section is any surface exposed 
by a section in the direction of the moscular fibres. 

The surface or side of a fibre or fasciculus riewed aa a 
cylinder or prism is its longitudinal section. 

A nattiral b'ansverae section is any part of a muscle formed 
by the extremities of its fibres, coated by tendon of attach- 
ment. 

An artificial transverse eeetion is a section made at right 
angles to the fibres. 

The natural or artificial extremities of fibres are transverse 
aeetions. 

By employing a very delicate galvanometer, and by certun 
refined precantions in the arrangement of his experiments, 
Du Bois Beymond found that the longitudinal section, natu- 
ral or artificial, is invariably positive in relation to the natu- 
ral or artificial transverse section. The following are the 
general laws of the derived muscular current. 

1. If any point of the natural or ardScial longitudinal sec- 
tdon be put into connection, by means of the galvanometer, 
with any point of the natural or artificial transverse section, 
the needle will indicate a current in the wire from the loQgi< 
tndinal to the transverse section. 

2. If one point of the natural or artificial transverse section 
of a muscle is brought into connection with another point of 
the same or of another similar transverse section, and if the 
points be unequally distant from the centre of the sedaon con- 

* " Tb« Law oftlN UoMiilu OomnC," f. 496, voL L of tJntanttch. nabsr 
Thla. BUeotrii^Ut. 
»«w SKMiMS. — VOL. II. KO. n. — OCT. 1855. ^ b*CiOOQlc 
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•idered aa the bue of a muaonlar eytioder, a cumnt is indi- 
cated paesing from the electrode furthest from the centre, aod 
directed to that which ia nearest to it. 

3. If we now consider the mass of the muscle as a eyliodw; 
aad eonneet a point of the natural or artificial lon^todinal 
section nearer the middle transTerse section of the mass, with 
a point of the natural or artificial longitudinal section mon 
distant from the middle, a current ia indicated passing from 
the neu*er to the more distant point. 

4. If both cmtnected points of one or of two natural w arti- 
ficial transverse sections be equally distant from the centre of 
the surface, no current is indicated. So also in regard to 
longitudinal sections, points equally distant from the middle 
produoed no cuTrent. 

These laws are most satmfactorily illuslrated in &e muscles 
of rabbits and frogs, but thej are essentiiUlj the same in man, 
in representatives of the four THtabrate classes, aad in mol- 
luscs, crustaceans, and annelids. 

The electromotor power, which is exhibited in the mus- 
cular current, does not depend upon the areolar texture, tb* 
tendons or'Tessels,Ae. tA the mass ; or on the contaet of dieai- 
milar textures with the muscular fibre ; for the power is exhi- 
bited when the smallest man^ei^lo portion, or even a single 
primary fasiculns is employed. The power evidently resides 
in the ultimate fibre. 

Du B(HS Beymond has investigated the arrangement ol the 
rieetromotor elements on whidi Aia power depends. After 
various experiments, hs succeeded in ocmstruotii]^ a model 
eoneisting of a solid copper eyliader, with ita cylindrical sur- 
face coated with zinc, and suspended in or surrounded by an 
eleetrolytiG liqnid, which fulfilled by means of the galvano- 
meter all ihe oonditiwks of the current as derived from iha 
natural sections of an entire muscle. He arranged another 
model, consisting of a number of similar but emsller cylinders, 
set in longitudinal series, so that the positive or sine elements 
were directed laterally, and the copper or negative in the lon- 
gitudinal direction. A combination of this kind, immersed in 
a fluid, exhibited by means of the galvanometer not only the 
currents of the natural section of an entire muscle, but also 
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t^e carrents of its Artificial soctiiHu. Du Bois Redmond, 
therefore, concluded, that the conditioae of the mnacular cnr- 
rent are fnlfilled by MsnmiDg in the tauscnlar m&ss the ex- 
tBtenee of electromotor cenb^s, each of which may be con- 
ceived to be a molecule consuting of an equatorial positive 
xone, and two polar negative aoaes, tJiese molecules being ar- 
ranged linearly, so that the polar Bones are in the direction 
of the mascolar fibre. 

These investigations in no way anticipate the eatue of the 
eUetromoior property of the muscular fibre ; they bear only 
on the laws of its action. They leave very littie doubt that 
the nmscular substance during its life, and in the intervals of 
contraction, is in a state of electric tension ; and that there 
are in it an infinite nimiber of electromotor centres in coi^ 
section with closod circoits, according to the laws already 
stated ; uid which must be infinitely staronger thui those de- 
rived currents which are procured from a muBcle, m- a porti(» 
of it, by means of the galvanometer. 

' Da Bois Beymond having observed that the current derived 
from a longitudinal section and from a natural tnauveree aec- 
lian was generally weaker tJuw that firom an artificial transverse 
flection, and that it was even occasionally not obtainable when 
^te eteotrio tension of the muscle was much diminished by cold, 
(onnd, on further investigation, that it was necessary to admit 
^M existence of a layer of peculiar electnnnotor elements at 
the ends of the muscular fibres in contact with the tendon. 
He dencMBinates this tlie pareUctronomie layer, as it pro- 
daces a current opposed to the general muscular current, and 
most therefore present its positive elements towards the ten- 
don. For the purpose of including this layer in his general 
theory, he modifies his conception of the electromotor mole- 
cules, and illustrates the entire action by a corresponding 
change in his model. Instead of the molecules being, as he 
had denominated them, peripolar — possessing au equatorial 
positive and two polar negative zones, he substitutes for each 
of such molecules a pair of dipolar molecules with their po> 
sitire poles in contact, and their negative directed away from 
one another. If, now, the pareUctronomie layer be conceived 
as formed of one set only of sncb dipolar molecule, they 
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Aast neeeasftrily lutve their positiTe peles next tli« tendiDeflV 
surface. 

This faypotheaia not onl; satisfies the general lair of th* 
mttscolar cnrreDt, Intt also affords a reason for the cooateiaot* 
ing inSaence of the nstural transTerse section, and the facility 
vith which it can be remored by aoj flnid wfaicdi coirodes or 
acts upon the muscular fibre, or by the knife.* 

The general Muscular current. — Nobili discovered, by 
means of the galranometer, that a current passed from the 
toes towards the head of the frog. If the animal he deprived of 
its skin, and bent backwards so that its feet dip into one ves- 
sel and its snoat into another, the Teasels being filled with a 
saturated solution of common salt, and connected by the elec- 
trodes, the needle will indicate a current in the galvanometer 
wire from the head to the feet. According to Du Bois Key- 
mond, the general onrrent may, by certain precautions, be d&- 
tected eren in the nndissected frog, although the circuit u 
partially closed by the skin. This current is the resultant of 
the currents of all the individual muscles of the frog ; for Do 
Bois Beymond found, firstly, that in some muscles the cvurrents 
set from head to feet, in others in the opposite direction ; se- 
condly, that the electromotor power of a moscle is directly as 
its length and thickness ; and, thirdly, that if two muscles are 
opposed to one another in a circuit, the thicker or the longer 
overcomes the other. 

This general mnscnlar current most therefore exist in every 
animal posseesing muscular arrangements, at least in the four 
vertebrate classes. It does not, however, necessarily assume 
the same general direction in all.t 

Electric condition of a Mutcle during contraction. — ^This 
condition has not yet been accurately determined. Matteucci 
observed, that when two prepared frog's limbs are so arranged 
that the nerve of the ono lies across tlie muscles of the other, 
muscular contraction of the latter induces contraction of the 

* Ths rauBcnlftr cnnent ii Invgitigsted at great Jength. historicaUj and u- 
perimentallj, to tha McoDd and third chapter! of aBction hi. of Da Boit R«7- 
mond'i " DntcnnchongeD." 

t Tb« fourth chaptw of Mction Hi. in the first put of vol. ii. of the '■ Unter- 
nchuDgen," treat! " Of the iaSuenceof ContnctioDOD the Huicular Cnirent." 
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former. He oo'ncladed therefore, along with Secquend, ibat 
during muscolar contnction there la an evolution of eleotri* 
«ity. Bnt the galvanometer, even when a pile of contractiDg 
limbs is included in the oiivnii, ^res no decided indication 
«f a current. Mattencci, indeed, has latterly denied the ero* 
hition of ^eetricity during' mnaoular contraction, and is in- 
clined to attribute the secondary ooniraction to another oaase. 
Da Bois Reymond eoncludes tnm his investigations, that 
during contractioD the ordinary mnsonlar current is much di- 
uinished, if indeed it does not altogether disappear. . . 

The contraction produced by a single act i^ excitement of a 
striped mnsclfi is momentary. Any change, therefore, of its 
ordinary electric condition during such a contraction is too 
brief to be satisfactorily indicated by the needle. Bnt if a 
muscle be included in the circuit of the galvanometer, and if, 
as soon as the deflected needle comes to rest under the influ- 
ence of the ordinary muscular current, the moBcle be put into a 
state of continuous contraction, or tetanus, by means of strych- 
nine, or an interrupted electric current, the needle will pass 
backwards beyond zero, and oscillate unsteadily on the nega- 
tive side, till the muscular contractility is exhausted. That 
this negative deflection ia not the result of any influeDce ex- 
erted by the current employed to tetanise the muscles, is shown 
by the fact that it occurs even when precautions are taken to 
prevent such an influence ; and also by its occurrence when 
the tetanus is produced by strychnine, and other non-elecbnc 
means. 

If, again, an arrangement be made so as to enable the gal- 
vanometer circuit to be closed as soon only aa the tetanus has 
commenced, the needle will be found, during the contraction, 
only to approach zero more or less, inatead of passing to the 
negative side, indicating therefore a diminution of the ordi- 
nary muscular current. 

That thie diminution in the ordinary muscular current is 
not due to an increased reaistance to conduction in the muscle 
from its contracted condition is proved by placing the two 
corresponding muscles of the same animal, one before the 
other in the same galvanometer circuit, but reversed so that 
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their cnrrentB are opposed to one another, and then tfltaniiing 
one of them, for wh«n this is done the current of the other 
acquire a the aseesd&ut. 

Th* negative deflection in the first form of the ekperiment 
ia doe, therefore, neither to inTssion of the galranometer oir- 
enit b; the exciting current, ttca to a change in the direction 
of the ordinary current, nor to increased reaistance to condae- 
tion. It is the result of the counter-current produced at the 
platinum electrodes of the galvanometer during the passage of 
the- ordinary muscular current ; and this oonntfli-eorrent de- 
fleets the needle negatively a« soon as the ordinary moscalar 
corrent be^ns ,to lose its influence on it, through the annihilat- 
ing effect of fte tetanus. The negative deflection is also in pro- 
portion to the intensity of the ordinary current, and is, more- 
over, increased by the negative effect of the parelectrooomie 
layer, which, according to De Bois Reymond, ia not affected 
by the act of contraction. 

The diminution or cessation of the ordinary mosoalar cur- 
rent has been employed by Da Bois Beymond to explain cer- 
tain curious experiments which he has latterly made. The 
general muscular current of the frog sets, as has been stated, 
from the toes to the head of tiie animal. Now, if one of the 
legs of a frog be paralysed by cutting the sciatic plexns, the feet 
being then placed in the two conducting vessels for the elec- 
trodes of the galvanometer, and the animal tetanized with 
strychnine, it is evident that the ordinary general current will 
be diminished in the t«tanized limb. Under these cireum- 
atancea, the galvanometer indicates, not only an increase of the 
upward current in the paralyzed limb, but a downward current 
in the tetanized one. On the human subject a corresponding 
experiment may be made. The forefinger of each hand being 
dipped into the saline solutions along with the electrodes of 
the galvanometer, no deflection occurs. But if all the mtiaclea 
of one arm be strongly and coatinuously contracted, a current 
is indicated as passing from the flnger to the shoulder in the 
contracted arm, and in the opposite direction in the relaxed 
one. It is evident that this current is the result of the dimi- 
nution of the ordinary general muscular current in the con- 
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b^t«(l arm, aud the Bubatitntios for it of the closed cirooit 
<^ the ordinary ourreot of the opposite arm.* 

T/ie Electric ProptrtAea of Nerve. — The resemblance between 
many actions of the nervous systenL and certain electric phe- 
nomena has frequently impressed phyuologists ; but investi- 
gationB of this subject have been so generally mixed np with 
that of the electricity of muscle, as to lea^ to no precise re- 
sult. Matteuoci had failed in obtaining any indication of 
electric currents in nerves ; but, nevertheless, the singular 
parallelism between the two powers could not be overlooked ; 
and Faraday has pointed out the importance of such oonsidera> 
tions in his statements regarding electro-nervous action and 
reaction. More recently Du Bois Keymond has admitted 
that electricity and the nervous force are at least equivalentB. 
He was the first to derive electric carreuta from the nerves, 
and has procured many most remarkable results from his re- 
searches on the subject. 

The Electric condition of a Nerve in Vie intervals of func- 
tional activity. — By employing a very delioate galvanometer. 
Da Bois fieymond has detected the electric current in nerve, 
and has determined its laws. They are similar to those of 
tite muscular current, having the same relation to the longi- 
tudinal and transverse sections ; except that as the nerve pre- 
sents no natural transverse section, the relative conditions of 
the longitudinal and transverse sections cannot be detected 
before the nervous cord has been cut across. If a transverse 
section is in contact with one electrode, and the outer surface 
of the nerve with the other, the current passes through the 
galvanometer wire from tjie latter to the former. The current 
has the same relative direction whether the transverse section 
belong to the peripheral or central extremity of the nerve ; 
and, consequently, when a segment of nerve is doubled in the 
middle, the current passes from the loop to both sections. 
The currents derived trom the natural longitudinal section, 
that is, the outer surface of the segment of a nerve, are simi- 
lar to those derived from the outer aspect of a muscle ; and 
there is reason for believing, that if the small size of the 

* The genenl moKDlu currant and tbe fVog-current ar« trekled of in tha 
flnt chtptat of aectiOD iil. of the " UatBrsuobungBii," 
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tmurerae section did not [UMent va olwtecle, it also wfl^d 
be fonnd to be in the nune condition of electrio tensioa as a 
OMTesponding sarface in a muscle. 

It is a remarkable and important fact, that no difference 
exists in the laws of the electoic cmrent in tiie two classes of 
oerebro-epinal nerres. The motor and sensory nerves, (be 
dorsal and ventral roots of the spinal nerves, and the nervee 
of special atata, all present the same electric conditions. It 
is also remarkable that the spinal marrow and brain tStfiA ■ 
the same resnlts as the nervons cords. The former has its 
natural and artificial longitndinal surfaces in a positive elec- 
tric condition, and its transverse in a negative. In the Inain 
the entire sorface covered by the pia mater, whatever o<un- 
plication of form or direction it may assume, being morj^o- 
logically a longitudinal snrface, is electrically positive in re- 
lation to artificial sections of the organ. 

Da Bois Reymond has discovered a very remarkable con- 
dition of 8 nerve produced by the passage of a contiunona 
electiic current through a portion of it. If a continuous cur- 
rent be passed along a portion of a separated segment of nerve, 
it alters the ordinary electromotor condition of the nerve in 
sach a manner as to increase the force of the ordinary current 
at that extremity of the segment where they corre8p<md in 
direction, and to diminish the ordinary current at the other ex- 
tremity where they are opposed. That a new condition of elec- 
tric tension is iadaced by the exciting currents along the en- 
tire segment, is proved by the galvanometer, which indicates a 
current in the direction of the exciting cnrrent between points 
equally distant from the middle of the outer surface of the 
segment, where no galvauometric indications of the ordinary 
current can be derived. 

From the resemblance which this peculiar condition of a 
nerve bears to the change which Faraday supposes to take 
place in a wire along which a current is induced by a neigh- 
bouring current, Da Bois Keymond adopts the term applied by 
the former to the induced change, and denominates the new 
condition of the nerve the eleotrotonic state. 

In the electrotonic state the ordinary electromotor elemento 
are evidently polarized, so as to have all their positive and 
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nc^^ve poles timwl is oppoeite diiection*. Dn Boia Bej- 
stond eoBouTes that the oliuige may be explained by auTiin- 
ing that the ordinaiy electromotor elemeots oondat each of 
two dipolar molecules, with their positire poles io contact, 
and that in the eleotrotomc conditioD, one of the dipolar mole< 
ooles of each eleotromotor element turns on itself £rom 90° to 
100°.* 

The EUctrie condition of a Nerve during fanetional acti- 
vity. — As Du Bois fieymond was the first to det«ct the ordinary 
dectrio current in nerves, so we owe to him the only infor- 
mation we possess regarding the electric condition of a nerre 
during fonctionai activitj. The question to be determined is 
the electric condition of a motor jierve while it is engaged in 
transmitting to a muscle the stimulus which induces contrac- 
tion, and of a sensor; nerve while it is conveying to the sen- 
Borium the impression produced at its peripheral extremity. 
In this investigation it was necessary to prodoce in the nerve 
that state of continuous activity which is required for over- 
coming the inertia of the needle. Such a condition may be 
procured by mechanical or chemical ageDts, or by the trans- 
mission of interrupted electric currents. 

A segment of a nerve having been placed so that its longi- 
tudinal and one of its transverse sections are in connection 
with the electrodes of the galvanometer, if after the needle 
has come to rest at the angle of deflection produced by the 
nerve current, the other end of the nerve be burned or crushed, 
the needle will return towards zero a few degrees. 

If the extremity of the nerve of a rheoscopic leg be con- 
nected with the galvanometer in a similar manner, and the leg 
itself be confined in one limb of a glass syphon, into which a 
boiling solution of salt is passed from the opposite limb, the 
needle will indicate a similar negative variation. 

A frog having been fastened down, its sciatic nerve laid 
bare, cut across at the lower end, and tamed up from the Uiigh, 
so as to have its lon^tudinal and transvwse sections applied 
to the electrodes, the needle will exhibit the usual positive 

* Tha greater part of the flnt dlrMoo of toL ti. of tb» " UotamtitinDgMi " 
la oaeapUd wltb tha labjaot of tba mwa- cnr rBBt Tha ttBtomaiit of th* lawi 
of ttaa narva^urreDt will bs foui^ at p. 26S, MS. 
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deflection. If the animal be now tetanised by strychnine, 
the needle will return towards &ero, and oontinoe to oadllatie, 
approaching zero dnring each apasm, and receding fnsn it 
in ihe intervals of muscular aotioD, that is, while the oerreB 
are not engaged in eooTeying their stimnlns of muacolar con- 
trSiCbon. 

From these experiments it appears, that when a motor or 
sensory nerve is in a state of functional activity its ordinary 
electric condition is altered, as it no longer affords the same 
galranometrio indications, the current derived from it being 
diminished. 

Electricity passed through a nerve excites that condition 
which in a motor cord induces mnscular oontraction ; and in 
a eensory, oommon or special, sensation. In order, therefore, 
to determine the nature of the change which occurs doriag 
the foDctional phase of a nerve, Du Bois Raymond had re- 
course to electric excitement. 

It has already been stated that a nerve is thrown into what 
has been called the electrotonic condition as long as a continaoos 
electric current passes through a portion of it. Now, as muscu- 
lar contraction is induced at the closing and opening of the cir- 
cuit, and at the movements of variation jn the density of the 
exciting current, and an sensation also occurs most vividly 
under similar eonditione, it was necessary to examine the 
electrotonic state, as produced by variable or intermitting 
currents. For, as a variable or alternating electrotonic state 
promised the greatest resemblance to a state of continuous 
functional activity, ite investigation might be expected to 
dirow some light on the change which takes place in the ordi- 
nary electric condition of a nerve when it is thrown inte ac- 
tion. 

Pu Bois Beymond found that the galvanometer as distinctly 
indicated positive and negative variations in the currents which 
passed through it, when these currents were derived from the ex- 
tremities of a segment of nerve which was in an intermitting, as 
when it was in a continuoas, electrotonic state. When, how- 
ever, the interruptions of the exciting primary current become 
very frequent, the negative variation of the derived currente 
becomes more marked, and even the positive variation dimi- 

D.,l,:..bvG0C>^lc 



Present StaU of Organic Eltctridty. 363 

nUhfls. It appeared probable, tberefore, that b; prodnciog 
the electrotonio state of the nerve by rapidly alteroating cnr- 
rentB, the negative oondition already indicated might be in- 
ereased. It waa conseqnently found that if, after the needle 
bad eome to reat in the deflection by the ordinary nerve current 
from either end of the sejpDent, a rapid serieB of alternating 
onrrents be transmitted tbrongh a portion of the eord irom an 
indnctioQ ooU (in which each primary current induces an op- 
posite in the other wire), the needle retarns to zero. 

These experiments appear to prove, that when a nerve is 
completely excited or tetanized by electricity, its ueual electro- 
motor power is diminished or in abeyance ; and as a similar 
loss of electromotor power also accompanies intense fnno- 
tiooal excitement from ordinary agents, Du Bois Beymoud 
eonoeives this negative electric condition to be in eome mao- 
ner related to the motor or sensory functional power of the 
nerve.* 

To what is the polarizaUon of the nerve, when m a ttate 
offimetional aetiviiif, due f — A nerve is thrown by a current 
of electricity into an electric condition apparently similar to 
that in which it is during excitation by its normal stimuli. 
Is its natural action due therefore to electricity 1 Is its natural 
electrotonio condition similar to its so-called artificial condi- 
tion ? Is it induced by an electric current t Du Bois Key- 
mond's opinions on this subject are guardedly expressed.t He 
holds the so-called nervous principle and electricity to be 
similar or alike. A nerve in action is in an induced electro- 
tonio state; and exhibits a consequent amount of negative 
variation of its ordinary electric current. The source of the 
inducing current is not stated ; but its direction may be con- 
ceived as resulting, during its influence, from the direction 
and extent of the rotation which occnrs in one or the other of 
the two dipolar molecules, of which the presumed ordinary 
peripolar electromotor elements consist, and on which the or- 

* Clutp. vil. of the Swoad Dlvlilon of vol. ii. of the " Uatenuehungeo." 

t Bee p. zv. of the Prefue of the " UDtertuchaugeii," in which Du Boil 

Rajmond itktes that the electricity in muscle and nerve will probably nltimstely 

prove to be not the laere coniequance of their organic proceieM and aetlODl, 

hat the actoftl aoarce of tlieir activity. 
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dinary cuncnt of the nerve depends. The induoed correDt 
will be more or leas directly centrifugal or centripetal as long 
M the inducing onirent or power rotates the peripheral or tiitf 
eentral dipolar molecole in eacli pair of donble electromotor 
elements in the swiea, nnind an arc of from 90° to 180°. 

The EUctrie relationa of CeKtrifugal and Centripetal 
Nerves are idmHeal. — It vould appear to be an importaat re- 
sult of Da Bois Beymond'a electro-pfaTsiological reseandies tbait 
motor and eenaory nerres exhibit no difference in their elee< 
trical relations. The electrotonio condition can be induced 
in either direction. It may consequently be inferred that » 
motor nerre is capable oT conreyiag its mere influence in 
either direction, bat effectively only when it terminates in a 
muscle. On the other hand, a sensory nerre is capable of 
conveying its improBsion both ways, bat with effect only when 
it reaches a sentient centre. In so far as the investigation 
has been carried by employing electricity as the exciting 
agent, Dn Bois Beymond draws the following conclusions from 
his experiments, " that in both kinds of nervous fibres the 
innervation advances in both directions with equal facility." * 

The Law of the Excitation of Nerves by ths Electrical Cur- 
rent. — When a uniform current is transmitted through the 
nerve of the prepared limb of a frog, the leg contracts only at 
the closing and opening of the circuit. In order to keep up 
the contraction, or to produce a tetanic condition of the mus- 
cles, the current must be variable or intermittent. The ac- 
tion of a muscle is not, therefore, equivalent to the strength 
of the electric current which may be transmitted along its 
nerve, but to the variations in it. The law is thus ex|ffeBsed 
by Pu Bois fieymond, " It is not the absolute value of the 
density of the current in a motor nerve which corresponds to 
the contraction of the muscle ; but the variation in this value 
from one moment to another, the excitation being greater the 
greater and quicker the variations in a given time."t This 
law is also illustrated by the so-called secondary contractions, 
which are produced by bringing the nerve of the prepared 
fro^t limb into contact with a muscle during its contraction. 
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If the Derve is laid upon » mosele vfaich it ia a tetanic oosdi- 
tion, however produced, the miucleB of the limb become teta- 
nised also. This secondsrj tetanTis is the result of that al< 
tonurtiog negative variation trhich the ordinary muscular 
current undergoes dnriiig continued contraction. 

The nerves of senaatitm, like those of motion, are more par- 
ticularly affected at the closing and opening of the circuit, 
and by variations in the current ; but they would also appear 
to be capable of excitement by a constant current.* 

The organixed Imng may he eonaidered eleetrieally at 
pretenting a ayttem of electrical eurrentt, extnted hy ar* 
rangementa in the ayatem ofitafiuida, texturea, and organs ; 
the ttuo ayatema repreatnUng each other. The electric dis- 
turbances and currents in the Microcosm are represented by 
similar but grander phenomena in the Macrocosm. These 
phenomena coincide in both cases with the disposition of com- 
ponent parts, and rank with other forms of material force 
alternately as causes and effects. But the Organized Being is, 
moreover, subordinated to those indwelling psychical powers 
and impulse by which it enjoys its prescribed freedom. 

The Special Electrical Apparatus in certain Fishes. 
—The only animals in which undoubted special electro- 
motor organs have been detected are certain fishes, of which 
the most remarkable are the Torpedo, Gymnotus, and Malap- 
teruruB. These animals, by means of peculiarly adapted ap- 
paratos, can excite, under the influence of the nervous sys- 
tem, voluntary electric currents of great power in definite 
directions, but of only momentary contiQoance. 

The general itructure of lite Electrical Appaaratas in the 
Fiah. — The electrical apparatus in the fish consists of three 
parts — the battery, the nervous centre, and the nerves. The 
battery may be described, in general terms, as consisting of a 
very large number of laminn of vasculo-nncleated texture, 
largely snpplied with centrifugal nerve fibres, which are dis- 
tributed on one of their surfaces only. These laminee are s« 
arranged in reference to one another, and to ^in intervening 

* " UnUnaobungen," voL i., p. 383. 
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layers of flnid, ae to conatitnte t, aDiform series in the order, 
neire sorfftce — Tftseulo-nncleated anrface — finid — nerve sor* 
face— &o. 

The nervous centre consista of a portion of the oerebro> 
spinal axis developed in relation to the lar^ nervous snppl; 
contributed to the battery, and so organized as to be subject 
to the influence of the vill, as well as capable of reflex 
action. 

The nerves are centrifugal, referable apparently to the 
motor series. They are connected at one extremity to the 
nervous centre of the apparatus ; and are distributed at tike 
other to the nerve surfaces of the laminte of (he battery. 

The Eleetrieal ApparatfU in Torpedo. — In Torpedo there 
are two batteries which ocoupy the two spaces between the 
pectoral fins, the head, and gills. Each battery conaistfi of a 
number of hexagonal, pentagonal, or tetragonal prisms, which 
vary in number frotn 400 to upwards of iOOO, according to tiie 
age of the animal. The prisms extend perpendicularly be- 
tween the dorsal and abdominal integnmeot ; and are separated 
from, and connected with it, by a thin but dense aponeurosis, 
which at the same time separates them all from, and connects 
them with one another, by passing inwards in single layers, so 
as to form a continuous series of prismatic a^neurotic com- 
partmenta, in the interior of which the prisms are situated. 
Each prism cimsists of delicate, horizontal, anper-imposed 
lamine, separated from one another by thin layers ^ floid, so 
that the arrangement bears a general resemblance to a gal- 
vanie pile. It has hitherto been supposed that the latnintQ are 
connected by their margins with the aponeurotic wall iriiioh 
surrounds the prisma ; bat Pacini has lately shown that the la- 
minae are attached by their anglea only to the comers of their 
aponeurotic sheaths ; and that an entire pile may he removed 
from ' its containing cavity, by cutting the four, five, or six 
series of attachments by which it is fixed.* It is extremely 
important that the structure of the lamiose should be deter- 
mined. Valentin states, that each lamina consiata of a thin 

1, e di ftltri po*ci 
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prolongation of the aponenrotic wall of the pile, covered above 
and belov by an epithelial layer, and affording a matrix for 
the ultimate divieions of the veeaels and nerves, which, he is 
inoHsed to believe, are so arranged, that the terminal nervous 
plesnses are placed towards the npper, the capillaries to- 
wards the lower surface.* Savi describes the elementary 
filaments of the nerves as forming a network by anasto- 
mosis in the lamina ;t but Rudolph Wagner has shown, that 
each elementary filament, enveloped in a very thick sheath, 
divides at once into twelve to twenty-five secondary fila- 
ments, which passing towards the laminae, splitting into 
two or three ternary filamente, and losing their envelopes 
and dark contours, disappear in the soft, dotted, nucleated 
substance of the lamins, without forming meshes-^ I^ini 
has lately made a most important addition to Wagner's 
description of the laminse.§ The laminn, or electiieal dia- 
phragms, as Pacini terms thom, are attached, as has al- 
ready been stated, by their angles only. Hie vessels and 
nerves enter at these points, but so as to be at first placed on 
^e nnder surface of the diaphragm, and therefore in the 
fluid interposed between that surface and the o]^r surface of 
the diaphragm b^w.' Passing inwards utd ramifying in this 
fluid, they ultimately pass up to the under surface, and ihe 
nerves ure distributed on that snrfaee only, of the diaphragm 
to which they belong. Now, ta the dorsal surface in Torpedo 
is positive, and the abdominal surface negative, it follows, as 
Pacini has indicated, that the upper surface of each electrical 
^aphragm, oonsisting only of soft, dotted, nacleated vascular 
texture, is positive, while the nnder surface, on which the 
nerree only ramify, is negative. 

Pacini was led to the oleervation of the position of the 
serves in the electrical diaphragms of Torpedo, by the more 
eomplez structure which he had previously discovered in the 
corre^xmding parts of Gymnotus. 

The fonr nerves distributed to each battery of Torpedo, are 

* Electridtit der Thiers, in Wagner'g Handwilrterbuch der Phfiloli^ie. 
t Matteueei and Bavi, Trai(£ d(>> PhenominM Eleclro-Phjatologiques, ISJt- 
I AnnalM dei Scianea* NatnnllM, 184T. 
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braiieli«3 of the fifUi and eighth cerebral pun ; the nervous 
oectra of its electrical apparatus is therefore situated in the 
medolla oblongata, and consists of a large lobe on each side of 
its anterior part, Valentint states that these lobes consiat of 
nocleated cellnlei so large as to be visible to the naked eje. 
The anterior or trigeminal electrical nerre is derived from the 
non-ganglionic portion of the third division of the fifth ; the 
three posterior or vagal electrical nerves pass out along with 
the branchial divisions of the eighth nerve, but bare no con* 
nection with the ganglionic masses developed on the branchial 
nerves. These electrical nerves belong, therefore, to the non- 
ganglioDic series, vitb central relations similar to those of 
motor nerves. 

GymnotuB possesses fonr batteries, vrhich extend nearly the 
whole lengtb-of its eel-like body, from behind the pectoral fins 
to the extremity of the tail ; forcing the lateral muscles to- 
wards the dorsal, and the comparatively small abdominal 
Tiscera, with the anas, towards the cephalic region. The great 
or dorsal batteries are separated from one another above by 
the vertebral column, great vessels, displaced lateral muscles, 
and the air-bladder; below by a mesial aponeurotic septnin, 
along which the nerves pass to the batteries and ventral fin. 
Laterally these dorsal batteries are intimately connected with 
the skin ; and inferiorly are separated from the ventral, or 
small batteries, by a thin layer of muscle. The small batteries 
are, moreover, separated from the skin by the laterally dis- 
placed muscles of the ventral fin ; but are intimately con- 
nected with one another by a thin aponeurosis only. These 
small batteries are, therefore, peculiar, not only in their close 
approximation, but also in being enveloped in moscular sub- 
stance. 

The batteries in Gymnotus consist of a number of piles 
placed horizontally in a direction from head to tail. From this 
circumstance, as well as from their peculiar stmctnre, they 
are aptly compared by Rudolphi to galvanic troughs. These 
troughs are in the form of fiattened masses, separated from, 
bnt connected with one another by aponeurotic septa, which 
diverging, extend outwards from the inner to the outer aspect 

• BlcctriciUt d«r Thiere, in Wagner'i HkndwBrtarb. , 
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of each bftttery. It ia no6 easy to determine the exact number 
of the piles or troughs in s battery, as they vary in number 
in different parts of it, and are loat M they pass backwards 
and dovnwards. fVom the statem«ita of Mr Hunter* and 
Valeatin,t the number of troughs in tJie great battery irangea^ 
from thirty to sixty; in the lesser from eight to fourteen. 
Hunter,! Sndolplu,| Enoz,| Valentin,^ and all obaervera'^ 
prerious to Pacini, state, what may be easily TerlGed, that 
the troughs in Gypnotas consist of numerous perpendicu- 
lar laminee, which extend transrersely between the aponen- 
rotio septa, with fluid interposed, as in the piles of Torpedo.. 
Pacini's account** of the structure and relations of the elec- 
bical laminie or diaphragms of Gymnotus is much more pre- 
cise; and elucidates in a remarkable manner a structure 
hitherto sufficiently obscure. The more important features 
of Pacini's account may be thus described. Each of the 
electric diaphragms in Gymnotus, instead of being, aa in 
Torpedo, a single lamina with the nerres distributed on one 
of ita Borfaces, consists of two laminae, with a thin layer of 
fluid interposed. The posterior of these is a delicate, wide- 
meshed, fibrous layer, in which alone the nerves ramify ; the 
anterior consists of a thicker layer of the peculiar vascular, 
dotted, nncleated toxtnre, which forms the laminee in Torpedo. 
Both surfaces of the vasculo^ellular layer present an arrange- 
ment of prominent, close-set, undulating ridges, with thick, 
rounded, nucleated margins. The ridges are more fully de- 
veloped on the anterior than on the posterior surface of the 
layer, and from the ridges of the latter a nnmber of thread- 
like prolongations pass backwards through the interposed fluid 
to the fibro-nervoua layer, so as to connect the two layers aa 
one compound lamina. From the measurements and calcu- 
lations of Pacini, the superficial extent of the anterior surface 
of die vasculo-nueleated layer is increased by this ridged 
atructure from five to six times, the posterior about twice. 

* " An Account of the Qjmnotiu Electcicui," PbU. Tmu. 17TC. 
t Loe. eU. { Lac. at. 

g Dber die electrlsciien Fiiche in Abband. dor Abtid. lu Berlin, 1832. 
II Edin. Joar. of Science, 1B24. 
If toe. at. ** L»c. at. 
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The electromotor aeries, therefore, in GymnotuB, iiifitead 
of simple lamiate, as id Torpedo, oonsist of componad l&minse 
Bepftr&ted h; layers of fluid. There are thus tvo kinds of 
fluid in the electro-motor series of Gymaotus — firstly, that 
between the vasculo-eellalar layers and the fibro-neryous, 
scd which most be considered as an element of each com- 
pound electric diaphragm ; and, secondly, that between any 
two electric diaphragms, which is the homologue of the flnid 
layer in Torpedo. As the current in Gymnotus paasee from 
before backwards, Pacini demonstrates the rasculo-cellular 
layer the positive, and the fibro-nervous layer the negatire 
element of the electromotor couple. 

The batteries of Gymnotus are supplied by about 224 pairs 
of nerres on each side.* These are all derived from the inferior 
or motor roots of the spinal nerves ; none being supplied by 
the lateral nerve, or combined branch of the fifth and eighUi. 
The spinal cord exhibits no peculiar development, nor in- 
dication of the existence io it of a series of electrical nervoue 
centres ; but Valentint has described a great lobe apnnging 
from each side of the brain between the peduncle of the cere- 
bellum and the mesoceplialon, extending upwards and forwards 
with its fellow of tlie opposite side, like an anterior or supple- 
mentary cerebellum. These lobes, according to Valentin, ex- 
hibit no trace of the large characteristic nucleated cells which 
exist in the electrical lobes of Torpedo. Whether the elec- 
trical lobes in GymnotuB be peculiar developments of the cere- 
bellum, or of the grey matter at the cerebral extremities of 
the motor columns of the Bpinal cord, they present a highly 
interesting arrangement. 

The Electrical Apparatus in Malapterurue. — The bat- 
teries are two in number, separated, but at the game time 
intimately connected to one another in the mesial plane 
along the dorsal and ventral margins of the body, bo as 
to form a continuous layer of a gelatinous consistence close- 
ly adherent to the skin, and inclosing as in a sac the en- 
tire animal except the head and fins. Id the Malapte- 

* J. niiiitsT,Fhil.Tr*iu., 177S. RudolpU, Abhand. der E. Akad. la Berlin, 
19S0. 
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rnrna of the Nile, of which species only dtssectious have 
hitherto been published, a subjacent areolar, laminated, fatty 
layer has been described, as a second and deeper electri- 
cal apparatus* Pacini, however, has shown that this pre- 
sumed deep electrical strnctoro consists principally of fat, 
and probably acts as an insulator to protect the £sh from its 
own shocks : the electrical currents being presumed to pass 
from within outwards — that is, through any point on the sur- 
face of the body.f The determination of the intimate structure 
of the battery of Malapterurus is extremely difficult. Before 
Pacini, no precise description of it had been attempted. He 
represents the structure as consisting of octahedral cellules, 
or alveoli : a form which, in some measure, accords with the 
presumed direction of the currents through the electromotor 
mass. Professor Ecker, in a communication contained in 
Siebold and Kolliker's ZeitKhri/t, states that Dr Bilharz 
was then engaged in Egypt in the anatomy of the Nilotic 
species, and that he conceived he had determined the al- 
veoli of the electromotor layer to be lenticular in form, 
with their surfaces directed forwards and backwards. He 
would appear to have observed that they are arranged, not in 
antero-posterior series, but alternately, so as to constitute de- 
cussating series, and to afford in certain sections the octa- 
hedral form attributed to them by Pacini. He also states, 
that these lenticular alveoli consist of a fibrous membrane, 
covered by a very fine layer, on which the nerves are dis- 
posed.* 

The presumed deep electrical layer of Malapterurus, which 
is merely a fatty mass, is supplied by branches of the spinal 
nerves ; but the true electrical organs or batteries are supplied, 
the one on each side, by a longitudinal nerve, accompanied by 
an artery and vein, which pass along on their mesial aspects. 
This nerve was formerly considered to be a branch of the 
eighth pair ; but Pacini§ describes it as derived from the first 

* Ht UiUire, Annulea de Mueetim, torn. i. ; Rudotphi, Abbuid. Bcrl. Akad. 
1824 ; ViJencieDiiee, An. Ae» Sci. Nat., torn. iii. 

T Sopn I'organo eleltrico del Siluro ^lettrico del HHo, ale. negll Anaali 
delle Sci. Nat dl Bologna, 1846. 

t ZeiWehrin fiir wissencliBfUiche Zoologie. July 1B54. 

S Sopra I'orgino eletttico del Siluro elettrico del Ni!n, 18 IF. GoOQ Ic 
0. a9 O 



'672 ProfeHw (ioodsir on the 

spinal nervo. Ecker bu morereeratlj etftted* that, aecordiog 
to Bilbarz, " the electrical nerre on each aide appears to be a 
aew element idterealated between the third and fourth spinal 
nerrea." Ftoii| the same oommimioatiocit appears that BUharx 
has found the trunk of tbeeleotrical nerve of the Nilotic M&lap- 
terurns, to consist not of a bundle of oltimate filaments, bat 
of one ancb filament only, one-fourth of a line in diameter, 
earroandedb; three fibrous sheaths, so as to present an entire 
tbickcesB of one line. From this remarkable atmctnre, Ecker 
has sn^ested to Bilhari further observations to determine 
vhethor the nerrooa centre of the electrical apparatus in this 
fish may not be a colossal uiipolar nerre cell. From the 
pecoliar structure of the trunk of the nerre, it is also evideni 
that its branches and twigs of distribntion most be subdivi- 
sions of the original nngle filament ; in this respect resembling 
the BubdiTiaions of ihe ultimate filaments in Torpedo, as ob- 
served by Wagner- 
TV pneumed EUatrical Apparatag of the common Ray. 
— The electromotor power of this apparatus has not been expe- 
rimentally determined ; but as the structure of the two organs 
contained in the tail of the animal is strongly corroborative 
of the opinion entertained by their discoverer, Dr Stark, that 
they are batteries ;'t andAs the relations of their elements illus- 
trate those of the batterUs of Torpedo and Gymnotns, as de- 
termined by Pacini, they may be briefly stated. On each side 
of the tail of the skate (Baia), partly in contact with the skin, 
but chiefly enveloped in the so-called sacro'lumbalis muscle, is 
an elongated fusiform mass, which exhibits all the structu- 
ral characteristics of an electrical battery. The mass con- 
sists of a number of longitadinally and somewhat spirally ar- 
ranged series of discs, the series being separated from and 
connected with one another by thicker, the 4^s hy thinner 
layers of areolar texture. The disos are somewhat triangu- 
lar, quadrangular, or pentangular in form ; and are invariably 
arranged so that their two large surfaces or faces are directed, 
the one backwards, the other forwards ; and their three, four, 
or five smaller surfaces or margin enter into the formation of 

• Slebold and Kblliker's Zeltacbrift, Jul. 1854. 
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the inrface of the seriee to -which they belong. Of the two 
large surfaces, the anterior, or that towards the head of the 
animal, is emooth and slightly convex ; the posterior slightly 
concave, and presents numerous alveolar depressions of vari- 
ooH but gradaated sites, wbioh penetrate two-thirds tbrongb 
the disc, and are separated from one another by correspond- 
ing straight or slightly onrved partitions, which dinunish in 
sise as they pass off from three or fonr primary ridges, which 
radiate from near the centre of the surface, and thus separate 
the i^veoli into larger and smaller elliptical or angular groups. 
The discs consist of jelly-like dotted or granular nacleated 
substance ; the grannies being arranged in the form of sphe- 
roidal shells around dear spaces, in each of which a nucleus 
is situated. The ultimate ramifioattons of the vessels and 
nerves are situated not in but on the two large surfaces or 
faces of the discs ; the former on the concave, alveolar, or 
posterior face ; the latter on the convex, smooth, anterior face ; 
and like the vascular and nervons trunks and branches of 
the organ, lie in the midst of the areolar texture, which 
forms the greater and lesser laminie of separation and connec- 
tion of the constituent series and discs of the battery. The 
ultimate arterial twigs enter the areolar texture which lines 
the concave face of each disc ; and pass into the alveoli as 
bundles of looped capillaries ; which are continued into simi- 
terly arranged venous radicals. A number of ultimate ner^ 
vous filaments spread from one of its margins through the 
areolar lamina, which clothes the convex face of each disc, 
and preserve their double contours, until becoming some- 
what narrower, they divide into two or three secondary fila- 
ments, which pass into corresponding secondary divisions of 
neighbouring filaments. The smooth convex surface of each 
disc is thas covered by an areolar lamina, which contains a 
net-work of ultimate branching and anastomosing nerve fila- 
ments ; the secondary or division filaments, which form the 
boundaries of the meshes of the net-work, having a peculiar 
festooned or looped andfusifons aspect, with a mass resembling 
a nucleus in the centre of each. 

The organs are si^plied by numerous nervous twigs, de- 
rived from the ventral or motor roots of the spinal nerv«s of > 
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the corresponding portion of the tail. These axe distributed, 
as already stated, on the anterior faces of the discB, and do 
not exhibit at their spinal extremities any appreciable cen- 
tral development.* 

The successive opinions which have been entertained re- 
garding the action of the Electric Organ. — Walsh concluded 
that the elefltricity of the Torpedo is entirely due to the bat- 
teries ; that their upper and under sorfacea are capable, from 
a state of electric eituilibrium, of being instantly thrown by a 
mere energy into a plus and miaus state, like that of a chained 
phial ; and that the current results from a conducting medium 
between their opposite surfaces being supplied naturally or 
artificially. Gftlraoi originally, Beoqnerel subsequently, and 
latterly Matteucci, conceiTed the batteries to be charged by 
electricity developed in the brain, or central organ of the ap- 
paratus. Rudolphi considered the perpendicular prisms in 
Torpedo as galvanic piles, the horizoatal series Id Gymootus 
as trough arrangements ; but without entering into the details 
of the comparison. This view of their action does not explain 
the intermittent and voluntary character of the electric dis- 
charges. For, as Valentin has stated, the ot^ans in the fish 
cannot be complete galvanic battenes, or they would be 
continually charged, and a current would follow every suit- 
able closure of the circuit. Valentin proposes the follow- 
ing theory of the apparatus. He assumes the structure of the 
battery to be » series of closed spaces ; the series enveloped 
in thicker, the spaces separated by thinner aponeurotic la- 
mine ; each space being lined by a vascular epithelium, 
under which the nervous plexuses lie ; and filled with fluid. 
He supposes that there results from the organic or nntritive 
reactions of the circulating blood, the epithelium, and the 
contained fluid of each space, a certain amount of electric 
force, not, however, sufficient to overcome the insulating ob- 
stsicle opposed to it in the aponeurotic walls : all the spaces in 
the battery are, therefore, so far only insulated electrical 
spaces. As soon, however, as the will of the animal deter- 
mines a flow of nervous force into the spaces, the organic re- 

• Robiu. SOT un appareil qui le trouve «ur les poU800» du genre del fUiw. 
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aclioDS become so mucli exalted, that the resolved electrio 
force overcomes the ingulatiiig power of the laminse, ini a 
current is produced ; the current being confined to the series 
by their thicker aponeurotic walls.* This theory, although it 
may account for a sudden increase of electricity In the organ, 
afforda no explanation of its progressive character ; the current 
is not accounted for. 

The theory which most satisfactorily combines the anato- 
mico-physiological as well as the electrical phenomena of the 
apparatus, is that lately pcoponnded by Professor Pacini of 
Florence.! Having discovered the important anatomical fact, 
that the nerves are distributed on one surface only of the 
electrical elements of the battery, while the vessels and nu- 
cleated cellular texture occupy the other ; he finds in these 
strnctoral peculiarities the condition which is wanting in 
Valentin's theory, to explain the progression of the electri- i 
city. Pacini refers the electrical batteries in the fish to two 
forms of structure, and two modes of action ; of the first and 
simplest form the Torpedo affords the type, of the second and 
more complicated, the Gymnotus. The batteries of Malap- 
terurus are probably referable to the form in Torpedo, those 
of Raia certainly to that in Gymootus. In the Torpedo, ac- 
cording to Pacini, the action is analogous to that which takes 
place in a thermo-electric pile, inasmuch as he conceives it 
to depend upon a peculiar dynamical difference in the condi- 
tion of the two surfaces of each diaphragm of this binary type i 
of pile. The nerve surface and the vascnlo-cellolar surface 
of the electric diaphragm correspond to the bismuth and 
copper, or bismuth and antimony elements of a thermo-elec- 
tric arrangement ; the nervous influence in the former taking 
the place of the heat applied in the latter. There is here 
assumed, what on other grounds is highly probable, Aat the 
electrical and nervous forces are correlative ; and here it 
most be admitted that in Torpedo, as pointed out by John 
Hunter,! the bulk of the nerves in relation to the batteries, is 
much greater than in Gymnotus, which exemplifies Pacini's 

* Electrlcittt dsr Thiere Id W«giier'« HandwBrterhQch. 
t SulU itrattan intimit dell' orgBiio eletlrico del Qjmaoto, c di altri peaci 
clettrici, 1859. 
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BMond or ternary type of animal battery. Wlien Uie Tor- 
pedo, tlierefore, trills a shock, or when, through the rei«z 
actioD of its electrical nervous centre, a shock is induced, a 
sudden a,nd copious nerrous infinx flows over the under enr- 
faces of its electric diaphragms, the npper surfaces are thrown 
into an opposite electrical condition, and a corrent is the oon- 



Paoini refers the stmctare of the batterj in OTmnotos to a 
teroar; type. This type presents a-negative element, which 
consists of (he fibrons layer on which the nerres ramify, to- 
gether with the fluid which it hounds below ; a positive ele- 
ment formed by the ridged vasoulo-cellnlar layer, and the 
oondacting inter-diaphragmatic floid- The Tasoulo-cellular 
layer predominating in tha ternary type over the nerrous, 
Pacini conceiTes the electricity to be evolved in the organic 
actions of the vascolo-cellnlar layer under the influence of the 
nerves. In other words, the will of the Gymnotus, or the re- 
flex action of its eleotrical nervous centre, directs an inSuence 
along the nerves of its batteries over the fibro-nervons layer, 
which suddenly ezoiting the nutritive or other organic actions 
of the highly developed vasculo-cellular layer, an electrical 
disturbance is produced, with an opposite electrical condition 
of the fibro-nervous and vasculo-cellular layers of the dia- 
phragms, and, consequently, a current through the series. 
Pacini compares the wide-meshed fibrous layer, on the under 
surface of which the nerves ramify, to the hollow cylinder of 
porous clay, which in a Bunsen'e or a Grove's galvanic ar- 
rangement, separates the negative from the positive elements. 

The Batteriea of the Fish are independent electromotor 
tiruetweB. — ^From the observations of Pacini, the termina- 
tions of the nerves appear to form important elements in the 
structure of the battery. On physiological grounds, however, 
it appears probable that the peculiar texture of the electric 
diaphragm, is itself the seat of the electrometer power. As 
an ultimate muscul&r fibre contracts, although entirely sepa- 
rated from the nerve, it remains to be determined whether 
an appreciable electric discharge cannot be procured from an 
isolated element of the battery. If so, it may be presumed 
that the force which in the form of a contraction is elicited 
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from a moBcular fibre by the infioenffe of a motor nerre is re- 
placed b; electric force, when the same kind of nerve influences 
an ultimate element of the electric Btrucbure. The laws of the 
electromotor power of the electoip organ cannot be determined 
by experiments on its entire mass, or on mdel; separated 
portions of it. The parts must be selected and removed on 
precise anatomical and physiological principles ; and as Du 
Boia Beymond has stated his intention of inTestigating the 
electrical organs of the fish, his preYious researches shov that ■ 
he will be guided in his proceedings by such considerations. 

If the battery is separated from its nervooH centre by 
section of the tmnks of all the nerves which supply it, it will 
still afford discharges if the nerves are irritated ; and the 
different portions of the organ, even the smallest, will do so 
likewise if the nerves which are distributed to them be simi- 
larly treated. Matteucci, who has latterly admitted that the 
nervous centre is not the source of the electricity in the fish, 
states, that if even a minute fragment of the battery of the 
Torpedo is irritated by a spicnlum of glass, it will yield a dis- 
charge.* 

Pecuti^ir Character of the Electricity evolved from (Ac Bat- 
teriee of the Fish- — The nature of the force evolved from the 
batteries of the fish is evinced by the shock and spark, by its 
iafiuence on the galvanometer, its magnetizing and heating 
powers, and its chemical action. The absolute quantity of 
electricity which the animal can put in circulation at each 
effort is enormous. For as it can decompose water, and form 
magnets, it must greatly exceed the quantity which can be 
produced by any ordinary electrical machine. It is probable, 
therefore, that the animal has the power of continuing the 
evolution for a sensible time; so that its successive dis- 
charges rather resemble those of a voltaic arrangement 
intermitting in its action than those of a Leyden apparatus 
charged and discharged many times in succession. At the 
same time the power is one of low intensity, so that a dry skin 
wards it off, though a moist one conducts it-f 

It is remarkable that the electric fishes, although affected 

* Tnuli dea PfaSnoinine* Elactro-PhyuolDgiquu, kc 

t FarudftT. Reseuchw In BlKtrieitv, vol. 1. p. 101. ,-. , 



S78 On the Freteat.State of Organic EUctricity. 

like other animals b; ordinary electric shocks, do not appear 
to feel the electric discharges which are produced b; them- 
selves, or by other individuals of the same species. 

The condition of the wai«r which avrrounda the Fith 
at the moment of discharge of the Electric Organa. — ^At 
the moment of a discharge in water, the currents betweeo 
the opposite surfaces of Torpedo, or between the ends of 
Gymnotus, instead of being confined to a transverse area 
of limited extent, as when they pass along a wire during 
a discharge in air, muat be diffused through a considerable 
extent of the water surrounding the fish. The entire current 
force of the batteries must, in fact, be subdivided into nume- 
rous subordinate axes of force arranged in lines which come 
round the margins of Torpedo from back to belly, and along 
the sides of Gjmnotus from head to tail. There is therefore 
at the moment of discharge an atmoaphereof power around the 
fish which, in the language employed by Mr Faraday in refer- 
ence to the magnetic force, may be considered as disposed in 
sphondyloids determined by the lines, or rather shells, of force. 
" The magnet, with its surrounding sphondyloid of power, may 
be considered as analogous in its condition to a voltaic battery 
immersed in water or any other electrolyte, or to a Gynmotus 
or Torpedo at the moment when these creatures, at their owa 
will, fill the surrounding fluid with lines of electric force." It 
is evident, therefore, that another fish placed so that its an- 
tero-posterior axis is in the direction of lines of inductive action 
in the water, will be affected less powerfully by the circulating 
electric power than if it were placed aoross these lines. Mr 
Faraday* found that while the Gymnotus can stun and kill 
fishes which are in various positions in relation to its own 
body, it can, moreover, by throwing itself so as to form a 
coil enclosing the fish, the latter representing a diameter 
across it, bo concentrate its currents of one side as to strike 
it motionless as if by lightning. The Torpedo would also 
appear, from the observations of Dr Davy, instinctively 
to elevate or arrange its margin so as to adjust the direction 
of its currents to the position of the object through whicb it 
wishes to pass them. " Thus," as Mr Faraday observes, 

• Phil. Truw., 1839. ,^ , 
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" the very conducting power vhtoh the water has, that which 
it gives to the moistened skin of the fiah or animal to be 
struck, the extent of aorface by which the fiah and water con- 
ducting the charge to it are in contact, all conduce to favour 
and increase the shock upon the doomed animaL" 



Supplemental Observations on Electric Fishes. By 
Andrew Murbat. 

Since writing the description of the Afalaptemrus Beni- 
nenais, published in last number of the Journal, I have re- 
ceived the following additional information regarding it from 
Mr W. C. Thomson, who was stationed for several years at 
the Creek Town mission station on the river Old Calabar. 

Mr Thomson tells me that the electric properties of the fish 
are made use of by the natives as a cure for their sick children. 
The fish is put into a dish containing water, and the child 
made to play with it : or the child is put in a tub or other 
vessel with water, and one or more of the fish put in beude 
it. It is interesting to find that a remedy, which has only of 
recent years come into favour among ourselves, should have 
been already anticipated by the unlettered savage, who pro- 
bably has had the remedy handed down to him by tradition 
from remote generations. 

Mr Thomson also mentions an instance of the electric power 
of the fish which fell under his own notice, and may be worth 
mentioning. He bad a tame heron which had been taken 
young, and never had bad an opportunity of fishing for itself. 
On one occasion some live fish were brought for it, and among 
them was a small Malapterurus. The bird swallowed it, but 
had no sooner done so than it gave a great scream, and was 
thrown violently backwards. It got up again, and soon re- 
covered, but always remembered the circumstance, and would 
never after touch a Malapterurus. 

I take this opportunity of remedying an omission in my 
former paper, of a species of electric fish which should have 
been included in my list of these species, viz, the Oymnotus 
aquilabiatua of Humboldt, found in the rivers of GruisAft. 
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REVIEWS AND NOTICES OP BOOKS. 

Acadian Geology .- an Account of the Geological StrMture 
and Mineral Resources of Nova Scotia, and portions of 
the neighbouring Provinces of British America. By Johm 
William Dawson, F.G.S., ic. Edinburgli : Oliver & Boyd. 
1855. Sm. 8?o. 

Old Stones : Notes of Lectures on the Plutonic, Silurian, and 
Devonian Rocks in the Neighbourhood of Malvern. By 
W.S.SYMONDa, F.G.S., Ac. Lamb : Malvem. 1855. 12mo- 

WhatevGT tenda to the increase of knowledge ooiiceniing the 
mineral structure of any country, is an important addition to tbe 
stock of geolc^ical information, and serves as a means by whicli 
the deductions of this science may be tested, and its details applied 
to Other countries than those where the phenomena of the several 
diTisions of this science were first observed. 

As regards the Now World, extensive opportnnities have heea 
aJTorded for increasing the amount of geological knowledge, in the 
form of the government surveys, which have been, and are sdll 
in progress in this conntry, not only under our own govemmeDt 
in Canada, but likewise in the United States ; and &om this latter 
many valuable and important additions have been made to geology. 
As respects Nova Scotia and the adjoining districts, incladuig 
Prince Edward's Island, nothing has been done by the agency of 
government ; but the Importance of its mlaentl wealth has beeD 
the means of furnishing us with a very extensive knowledge of its 
structure and resources. The great development of its coal-fields, 
and the beautiful manner in whicli these are exposed tHoag its 
coasts, have induced many geologists to visit it; and from these 
circumstances there have also sprung up many local geologists, 
to whom we ove most of the Information we possess concerning 
those couutries. At the head of these stands Mr Dawson, who, 
in a work just published, and termed " Acadian Geology," enters 
at great detail into the geology and mineral resources of Nora 
Scotia, Fiince Edward's Island, and New Brunswick. 

Commencing with the present physical conditions of this area, 
Mr Dawson describes the changes which are now taking place along 
the shores and in the interior of this district. As regards the 
shores, among these we have the portions which are washed by 
the Bay of Fundy, where, owing to the somewhat triangular form 
of the bay, the tides rise to 60 feet or more ; and rushing onwards 
with great force along the coast of the United States, c^rry into 
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tlie upper portion of thia liny a ^s^ quantity of maddy matter, 
which is now heing deposited in the Cobequid and Chiegnecto bays, 
in the form of marshy land ; and on the layers of this marshy liuid 
we hare the records of physical phenomena in the form of rain- 
drops, and the evidence of animal ejustences in the form of foot- 
steps, as shown by Sir Charles Lyell,* pointing out how nearly 
atin are the conditions which, at the present day, prevail in the 
Bay of Fundy, to those which obtained in some of the areas of the 
trias sandstones of Great Britain. 

These marshy deposits, of which there are two kinds, viz. the 
red marsh and the blue marsh, in some localities are found cover- 
ing submarine forests, tbe roots and stumps of the trees of which 
are seen occupying tbe soil on which they originally grew ; and aa 
these trees are of such a nature as to require a rather dry habitat 
for their growth and development, it would appear that some por- 
tions of Nova Scotia have been subjected to downward movements; 
and to these downward movements, according to Mr Dawson, we 
owe the present position of the submarine foresttt below beds of 
marshy character. 

The two silty deposits, the red and the blue marsh, diSer greatly 
in their value as agricaltnTal soils. The former yields a rich pro- 
dtictive Boil, containing a large amount of soluble salts, available 
for plants ; the latter, although it affords a much greater quan- 
tity of organic matter in the form of decayed vegetables, is inju- 
rious to the gron'th of plants, from containing sulphate of iron, 
the product of decomposed iron pyrites, which abound in this de- 
scription of marsh. 

In Nova Scotia alone, along portions of the Bay of Fundy, no 
leas than 36,382 acres of the marshy products had been embanked 
up to the year 1851; and these marshes, in the preducdon of 
cheese and butter, ore, according to Mr Dawson, " unsurpassed, 
and perhaps unequalled by those of any other part of Korth 
America." 

In other descriptions of alluvial deposits. Nova Scotia does not 
seem to he very prolific. The olTspring of rivers and lakes being 
hut partial, and tbe bogs, although they appear very numerous in 
the rocky districts of the Atlantic coasts, are marked by no fea- 
tures which give to them any peculiar interest. 

The deposits which are of an age anterior to the modem alluvial 
beds, and to which tbe term boulder formation has been applied, 
are more extensive than those which are now resulting &om causes 
in operation over this area. We have in Nova Scotia extensive 
deposits of unstratified clay Glled with boulders, having all the 
characters of the drift of England and Scotland, and pointing out 
tbe existence over this country of those causes to which we owe 
the transport of large blocks of rock, and their dispersion through 

* Qoart. Journ. Qeol. 3iK„ toI. 71. . ,_, , 
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the elay. The general route of these rocky moasea has been from 
the north-e&st, with local esceptioDs : a course Bimilar to that of 
the erratic blocks of North America in general ; and Sir Ch&rlca 
Lyell, in a reoeut lecture at the Royal Institution, has shown this 
to be the direction which masses of rocks, forming certain trains 
of erratic blocks occurring in the western borders of Massachusetts, 
have taken. The foroe by which these blocks haye been trans- 
ported is still in operation, to a slight extent, on the shores of 
Nova Scotia ; for here, during wiiit«r, masses of ice may be seen 
floating abont.andbearing their rocky burdens until the atmospheric 
influence causes their deposition among the mud, and thus form- 
ing, even in our own time, deposits having great affinity to the 
more ancient boulder clays. 

In this portion of the New World there are seen, resting upon 
the unatratified clays, deposits of stratified gravel and sand ; and 
in this circumstance there is a considerable affinity between the 
deposits of Nova Scotia and those of some parts of Great Britain 
and Ireland, as in the case of the " kaints" of Scotland, and the 
" etkars" of Ireland. In external features, these beds of stratified 
gravel also have much of the aspect of similar deposits in the 
United Kingdom ; for they " occur in mounds and long ridges, 
sometimes extending for miles over the country." 

The nature of these sand and gravel beds leaJJa to the conclusion 
that they resulted ^m the action of shallow water and currents ; 
and Mr Dawson infers, from the occurrence in them of large 
blocks, that the influence of ice was also exerted in furnishing in 
part iJie materials which make up these sand and gravel mounds 
and ridges. In this superHcial gravel, the bones of the Mastodon 
have been found in Cape Breton ; a circumstance which agrees 
with the osseous remains which have been obtained from similar 
deposits in the United States. 

The solid strata which ent«r into the composition of Nova Sco- 
tia, New Brnnawick, and Fnnce Edward's Island, consist of sand- 
stone, either triaasic or permian; carboniferous rocks; strata which 
have not yet been determined, but which Mr Dawson is disposed 
to regard as Devonian, and metamorphic rocks. With these 
strata are associated traps of various characters, and plutonic 
masses. 

Concerning the first of these, the red sandstone, this, in Nova 
Scotia, is only developed to a small extent, occurring along the 
shores of Cobequid Bay, and running also in the form of a nar- 
row strip from the south-west side of the Minaa Basin to the 
head of St Mary's Bay. In Prince Edward's Island the red sand- 
stone has a much more extensive range, for it appears to consti- 
tul« the whole of this island. Thia " new red sandstone," that 
being the name applied to it by Mr Dawson, is seen in Nova 
Scotia to rest unconformably both upon the older roeks, uidi also 
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upon the lower portion of the carboniferona aeries. In ite mineral 
nature it appears to have an intimate relation to the Bunter aand- 
atone of Great Britain ; and with it are associated, in many places, 
masses of augitic traps, principally in the form of amygdoloids, in 
the cavities of which ure contained abundance of zeolitic minerals, 
and others which are common to this form of igneous matter. 

During the deposition of these sandstones in Nova Scotia, rol- 
taoic forces were in active operation, and resulting from them is 
the large area of trap which fringes the Bouth-eastem side of the 
Bay of Fundy, extending from Cape Blomidon on the north-east, 
to Briar Island on the south-weat. 

The strata which form Prince Edward's Island are, in their 
lithological natures, similar to those which form the new reds of 
Nova Scotia, consisting of sandy particles united by a calcareous 
cement. " In some places the calcareous matter has been In suf- 
ficient abundance to form bands of impure limestone, usually thin 
and arenaceous. '' On the soath of the island there are seen some 
beds of a difiereut nature, which consist of " brown and grey sand- 
stones and shales, not unlike some of the upper parts of the coal- 
formation of Nova Scotia, and containing a few fossil plants;" 
these appear to be the oldest strata in the island. Mr Dawson 
remarks, that '* these beds must belong either to the very newest 
portions of the coal formation, which in some particulars they 
closely resemble, or to the lower part of the new red sandstone ; 
and in either case the sandstones of the greater part of Prince 
Edward's Island will be new red. Unfortunately I could not 
observe whether the latter were superimposed conformably or un- 
conformably on the lower beds ; aad the fossils are hardly suffi- 
ciently well characterized to indicate to which epoch they belong." 
The fossil plants which occur in these grey sandstones, are for the 
most part trees ; and these retain sufficient of their original struc- 
ture to permit of a microscopical examination, and a determi- 
nation of their tissues. The internal structure of these trees points 
out their coniferous nature, and the hexagonal discs which mark 
the walls of the cell refer them to Witham's genus Finitea. From 
the fineness of the tissue of these trees, as seen in transverse section, 
also firom the discs on the sides of the cells occurring only in two 
rows, Mr Dawson is disposed to regard these plants as appertain- 
ii^ to the higher portion of the coal measures, or even to the 
permians. Such a conclusion is, however, based upon too slight 
distinctions, since the lower coal measures of Great Britain have 
furnished species of this genus very nearly allied to the Prince 
Edward's Island trees, and even, in some species, the discs on one 
cell will be only two-rowed, while in the adjoining cell they will 
appear arranged in three or even more rows. 

From the red sandstone itself, on the north side of the island, 
we have fossil remains of an important character in a zoological 
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point of view ; but Qnfortimately these are not of such a nature 
as to lead to much information concerning the ago of the red sand- 
stone of Frinc« Edward's Island. This fossil consists of a pordoa 
of the jaw of a reptile ; and as this form has hitherto been found 
only in this island, it is inapplicable as a means of comparison 
with other countries, although in some respects allied to the ear- 
liest saurians of the permians. On the whole, it would appear 
that the evidence on which to refer this red sandstone to the 
permians,— -a disposition which Mr Dawson to some ext«nt mani- 
fests, is very slight ; and perhaps it would be more advisable, at 
present, to regard it as the equivalent of the Connecticut beds, and 
place it among the trias. 

The series of strata which are best developed, and which occupy 
the largest area in Nova Scotia, are those which appertain to the 
carboniferons formation ; and in this country wc have as fine an 
exposure of these strata exhibited as can be seen anywhere. 

Mr Dawson divides this formation, as it occurs in Kova Scotia, 
into the upper or newer coal measures, havii^ a thickness of 3000 
feet or more ; the lower or older coal-measures, which attain a 
thickness of 4000 feet or more, and which abounds in " valuable 
beds of coal and ironstone, beds of bituminons limestone, and nu- 
merous underclays with ttigmaria." Xa the upper series of the 
coal measures, this fossil, from Mr Dawson's statement of the 
characteristic fossils of the newer coal measures, docs not seem 
to occur, or is rare, since we find no mention of it in the list, nor 
does sigillaria appear among the characteristic forms. The lower 
portion of the carboniferous formation has a thickness of 6000 
feet or more, and is composed of red and gray sandstones, con- 
glomerates, shales, limestones and gypseous beds. This portion 
of the series, from the nature of some of its beds, was formerly 
r^arded as new red sandstone, until Sir Charles Lyell pointed out 
its true carboniferous nature. This enormous thickness of ear- 
boniforons strata is remarkably well seen in the " clifls fronting 
Chiegnccto Bay and Cumberland Basin," where the " fiaest and 
most complete section of the carboniferous rocks In Nova Scotia, 
and one of the finest in the world is seen." It is the well-known 
South Joggins section of geologists ; and in it we have exposed 
14,000 feet of perpendicular strata, from the marine limestones 
below, to the top of the coal measures, and through this distance 
more than 70 seams of coal occur. 

The lower portion of the carboniferous formation of Nova 
Scotia is characterized by the usual fossils of this part of the 
series. In the limestones we have forms of brachiopoda, such as 
are common to carboniferous limestone of Great Britain, asso> 
ciated with crinoids, and in the accompanying sandstones, trunks 
and branches of trees occur, indicating the drifting of vegetaUea 
from the adjoining land. ^ 
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In the black litqestone which overliea these sandstones, we have 
abuud&nce of ganoid scales, and the limestone itself, which is of a 
bituminous nature, [H-obably owes this nature to the deoomposi- 
tion of the fleshy portion of the fish of which these scales formed 
the covering. In connection witb these bituminous limestones are 
argillaceous sandstones and nine thin seams of coal, and in the 
sandstones numerous remains of plants characteristic of the coal 
measures are found. These sandstones are extensively wrought 
for grindstones, which are largely exported to the United States. 
Above these limestones, argillaceous sandstones and thin coal 
seams are seen ; also reddish shales and reddish and gray sand- 
stones, witJi a few imperfectly preserved fossils ; and when we 
reach the summit of these, having passed over 7636 feet of per- 
pendicular strata, we arrive at the commencement of the true coal 
measures, and the several members forming these are given in 
detail, the table having previously appeared in the Quarterly 
Journal of the Geological Society, 

For the sake of more easy reference, Mr Dawson divides the 
coal measures as they occur in the Cumberland district into 
twenty-nine groups, and he devotes the ninth chapter to a de- 
tailed examination of tbese groups, and the conditions under 
which they originated. As might be expected, the features pre- 
sented by these are similar to tliose which the European coal 
measures manifest ; but from the perfection of the Nova Scotia 
section, we can become acquainted with these to a much, greater 
extent than elsewhere, Numerous fossil forests occur in the se- 
veral strata, indicating in the first instance a soil covered with a 
loxuriant vegetation, and furnishing organic matter for the pro- 
duction of coal. These buried forests also tell of subsidences, 
and the accumulation above them of mineral matter, until the 
surface of the water was again nearly reached, and conditions 
^ain prevailed capable of yielding another crop of luxuriant 
aquatic vegetables ; for the nature of the roots and rootlets of si- 
gillaria, the most abundant form of carboniferous plants, indicates 
an aquatic, or at least a swampy habitat, and these conditions we 
have repeated and well shown in Nova Scotia through an immense 
thickness of strata. 

Here, too, we meet with the little crustacean so common in the 
coal measures of Europe, the oi/pris. But it does not appear 
that in the coal measures of Nova Scotia we can learn so much 
of its habits and food as from some of the beds of the British coal- 
fields. 

There are, in some portions of these latter, thin black coaly 
shales, known under the name of black basses, and in many in- 
stances these abound in the remains of fishes in the form of de- 
tacked scales, spines, and teeth, and with these are associated 
large quantities of cypris. The oflice of these small creatures in 
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the vtitcra of the carboniferous epoch seems to bare been that (^ 
ecavengers, living on the dead fiah, coDsuming the fleehj portions, 
and leaving the solid scales, spines, and teeth, to be scatleied 
along the bottom of the water ; and so roracions do these small 
creatnres appear to have been, that thej entirely destroyed all 
the soft tissues, since we alwajs find that if fish remains occur 
along with i^ris, the former are in a most perfect fragmentary 
sUte. 

One of the groups of the ooal measures (XV.) is remarkably 
interesting, as in the interior of a fossil tree, embedded in argil- 
laceous saadstone, Sir Charles Lyell and the author found the 
remains of a small reptile, Dtndrerptton aeadianum, and a small 
land-shell allied to Pupa. These had been drifted into the in- 
terior of the tree afler the woody portion was removed by decay, 
and with them were associated other remains in the form of de- 
cayed wood and fragments of plants. In this land-shell we have 
the only evidence of the existence of terrestrial gasterojKida daring 
the whole of the palnozoic period. 

As regards the fossil plants t^ the Nova Scotia coal measures, 
these arc found under such favourable circumstances, that much 
can be learned as to their nature and affinities. Many forms of 
conifera, having the auricaurian type of structure in their tissues, 
are seen, and these seem to appertain, as already stated, to Wi- 
tham's genus Pinite*. Calamites are also extremely common, 
and Mr Dawson is disposed to rt^rd them as allied to the mo- 
dern Equiseta; an opinion which is liable to much qncstioning, 
since it is only in their rib-like surface, and in having nodi, that 
they approach this form. Hitherto we know nothing of the in- 
ternal structure of these plants, and until something of this has 
been discovered, the nature and affinities of calamites will remain 
uncertiun. Many geologists are disposed to r^ard them as 
having some Telatjon to aigillaria, and the circumstance that we 
never meet old calamites or yonng sigillaria, affords some support 
to this inference. And if we obliterate the nodi from the former, 
they would possess the external characters of the latter, and this 
circumstance is in part affected by the growth of calamites. 

Concerning sigillaria, we have abundant examples of the in* 
timate relation which exists between this plant and stigmaria, the 
former being the stem and the latter the root. This connection 
was shown to exist by Mr Binney, as Mr Dawson states, " in June 
1845 ; and before the close of 1846, Mr R. Brown of Sydney had 
described still finer instances of the same kind &om the Sydney 
coal-field." Our author does not seem to be aware that when Mr 
Binney described the St Helen's spedmen in June, it was only 
partially uncovered. In October of the same year, a more full 
account of this specimen is given after it had been better ex- 
posed, and in tliis instance we liave as perfect on example of ^ 
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intimate connectioD between sigillaria and gtigmaria aa can be 
Been. When we consider the great abundance of sigillaria in the 
coal measures, the circurastanca that hitherto nothing is known 
concerning its foliage is a subject of singular interest The in- 
ternal structure of their form shows a relation to both conifera 
and ferns ; and when we consider the great abundance of what 
are termed ferns in the coal measures, we are led to inquire if 
thoie fronds have no connection with the foliage of this form. 
The absence of fructification in these fronds is strongly antago- 
nistic to th«r being ferns, and the folii^ of a modem cycad, the 
Stangeria, having all the characters of the leaflets of vascular 
cryptogams, strongly supports the conclusion that some of the 
so-called ferns of the carboniferous formation were the foliage of 
the sigillaria. 

In the coal-field of this portion of Nova Scotia we have two 
instances of coals without stigmaria nnder-clays. One of these 
occurs in the twenty-third group, and consists of " an inch of coal 
loaded with poacites," and over this is what was originally a 
sandy soil, with stigmaria roots and rootlets. In this instance it 
would appear that the usual conditions for the production of coal 
did not occur ; and these thin seams without the usual under- 
clays have probably resulted from the drifting of vegetable matter, 
in the same manner as we find in the thin seams of coal among the 
calegrits of the Yorkshire oolite, which bear about them every 
evidence of drifting. 

The coal of the Cumberland basin in its nature differs little from 
the ordinary coals of Great Britain, and in all respects seems to 
have been formed from the same plants, and under the same cir- 
cnmstances as that of our own country. 

This remark does not, however, apply to the coal which occurs 
in New Brunswick, and which appertains to the lower portion of 
the coal measures. The coal of this district is wrought at Albert 
Mine, Hillsborough, and here the strata are remarkably con- 
torted. Some of these strata consist of bituminous shales, con- 
taining fishes of the same genus as that occurring in the Jog- 
gins coal measures (Paloconiscus.) The coal of this miue has 
been the subject of considerable litigation in the law courts of 
the province ; and much doubt still remains as to its nature and 
origin. In its external aspect the product of the Albert mine is 
widely diflferent from) any ordinary coal, having much more the 
appearance of asphalt than any other mineral substance. Its 
mode of occnrrence among the strata with which it is associated 
is also pecniiar, and all the circumstances connected with it lead to 
the supposition that it is &r removed from ordinary coal. The 
sections, given by Mr Dawson, of its mode of occurrence in the 
bed, show how much it difl^rs from coals in general ; and in one 
section Hr Dawaon remarks that " both at the roof and floor. 
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the coal shows distiDct evidence of a former ptuty or fluid condi- 
tion, in havjitfr injected a pure coaly iubstance into the moet 
luinnte fiesureB of the containing rocks." The manner in which 
this substance is found in connection with the stratified beds is 
rather that of a vein than a seam of vegetable matter deposited in 
the usual maaner of coal, and this peculiarity Mr Dawson attri- 
butes t^} a fault which has given to the Albert coal its sin^lar 
position, and our author regards this substance " as a fresh-water 
formation," resulting from vegetable matter " of a peculiar cha- 
racter, belonging to the lower carboniferous period, and very sin- 
gularly distorted by mechanical digturbanceg." 

There are, however, many features about this substance which 
this tlicory fails to explain, and one of these is that by chemical 
solvents it yields, in some instances, about 30 per cent, of bitu- 
men, a circumstance which points out a great distinction between 
this sabstance and coals, which rarely yield 1 per cent, of bitumen 
when treated in the same manner ; and by what means this vege- 
table matter could become pasty or fluid we are left in darkness 
by our author. V^etable matter, when simply decomposing, does 
not afford bitnmen, and how then can we account for the large 
portion of this snbstance which is found in the Albert coal t 

Under certain peculiar conditions coal is capable of affording a 
large amount of bitumen ; and these conditions consist in the dis- 
tillation of this substance at temperatures not exceeding 600° Fahr. 
in close vessels. Under such circumstances coal would produce 
a substance resembling that which occurs in the Albert mine, and 
afRird a material sufficiently fluid to inject the moat minute fis- 
sure, as ia seen in fig. 23 in the Geology of Acadia ; and from such 
a condition a substance capable of filling up cracks in the dis- 
turbed strata would be produced, and the vein-like mode of 
arrangement in which the Albert coal occurs would be fully 
accounted for. The supposition of such an origin for the Albert- 
ite, the name by which this substance is known in New Bmns' 
wick, is supported by the circumstance that in another district of 
the area, in Pictou, " the lowest carboniferous rocks are conglo- 
merates in tars tra titled with beds of amygdaloidal trap which have 
flowed over these surfaces as lava currents ," and although the 
flowing of these traps seems to have ceased before the deposition 
of the Albert coal seam, still the influence of that cause, to which 
these traps owe their origin, may have been suSicient at an after 
period to distil bitumen from this bed of coal. 

The next district described by Mr Dawson is that of Colchester 
and Hants ; and this area contains deposits which appertun to 
the lower portion of the carboniferous series, in which none of 
the thick seams of coal are reached. The limestones of this 
series, as in the Cumberland district, abound in the usual car- 
boniferous fosails, and among these is a form of pteropod Cot' 
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nularia, a genas which, for the moat part, haa, in Great Britain, 
been met with in the Silurians, but of which one species, C. 
guadrirulcata, has been found in the carboniferous rock of some 
localities in England and Scotland, 

Of the Colchester and Hants districts, consisting for the most 
part of the lower carboniferous series, we have the strata which 
form this portion of the carboniferous formation described in detail 
in the eleventh chapter. 

In this part of the carboniferous group in Nova Scotia the thick 
beds of gypsum occur, which induced many geologists, guided 
exclusively by mineral characters, to r^ord this as appertaining 
to the trias. Alluding to the origin of the gypaeous strata, Mr 
Dawson considers that they have their origin ^om the actjon of 
sulphuric acid dissolved in water on previously existing limestone 
beds, by means of which carbonate of lime was converted into 
sulphate of this substance. This sulphuric acid our author 
attributes to springe or streams iisuing&om volcanic rocks. The 
occurrence of gypseous strata low down in the carboniferous for- 
mation is, so far as we yet know, confined only to Acadia, but 
in many other formations we find it assodated with other beds in 
the same manner as it occurs in Nova Scotia. In Great Britain 
the Keuper portion of the trias is the position where we princi- 
pally meet with it. But this is not its exclusive position in this 
country. It also occurs in the permians at Barughmouth, near 
Whitehaven, and here it is accompanied by clays and limestone 
as in Nova Scotia; and in several portions of the world we moet 
with it in like positions. If we adopt Mr Dawson's theory of 
the gypseous beds of Nova Scotia, we must also apply it to other 
localities aBbrding this substance. And as there are many cir- 
cumstances which rather support the inference that beds of sul- 
phate of lime have originated from the deposits of sea water, we 
are at a loss to see why these beds of the Acadian peninsula 
should not have had a like origin. 

The lower portion of the carboniferous formatJon, as this is 
developed in the district of Fictou, contains beds of trap asso- 
ciated with the aqueous deposits, pointing out the operation of vol- 
canic forces in this area during the earlier part of the carbonifer- 
ous epoch. 

In this area, at the Albion mines, we have two compound seams 
of coal, one of which attains 39 feet 11 inches, and the other 24 
feet 9 inches in thickness. These remind ua of the 10-yard seam 
of the South Staffordshire coal-field, in which we have seams of 
coal ; and coaly shales called Batte attaining a thickness of 30 
feet. These thick compound seams tell of the long intervals of 
time which have been consumed in the accumulation of such a 
great thickness of vegetable matter, — for the associated Battt of 
the 10-yard coal of Bilston, and the coarse coals of the main, and 
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deep seam of Pictou &re simply inferior ooala in which earthj 
matter prevdls to such an extent that they are incapable of being 
used as fuel. Among these compound seams of Pictou ne have 
ironstones, and these may change their nature in difierent localities, 
and put on a more coaly character ; for in the Scotch coal-fields 
there are instances of parrot coals passing gradually, from a loss 
of coaly matter and an acquiring of ferruginous matter, into black- 
band ironstone. In one of these ironstone bands in the Albion 
seams the remains of an interesting reptile, having batrachian 
characters (Bapketta pUinicept, Owen), has been discovered. These 
coal seams are cut off by a singular bed of conglomerate, and this 
is succeeded by some higher coal measures ; but the sections of 
this portion of the carboniferous formation are not frell exposed 
in this part of Nora Scotia. 

In the island of Cape Breton we have the carboniferous foniuu 
tion also occupying a large area, consisting of the lower and 
middle portion of the series. One of the coal mines of this dis- 
trict, the Sydney miun seam, yields about 80,000 tons per an- 
num ; and in these coal measures we have the same occurrence of 
fossils, and the same manifestations of the conditions which are 
so well seen in the South Joggina section. 

Some of the localities of Nova Scotia afford, among the rocks 
of the carboniferous Formatioii, ichnolites, desiccation cracks, and 
rain-markings ; and altogether it is, aa Mr Dawson remarks, one 
of the most interesting and perfect examples of the carboniferous 
formation in the world. The strong point in Mr Dawson's book 
is his description of this portion of the sedimentary deposits of 
Acadia, and in it we have ample details showing the labour and 
attention which the author has devoted to this portion of geology, 
and we must regard it as a fortunate circumstance that Nova 
Scotia possessed an individual so well capable of appreciating the 
geological features and phenomena of his country. 

The carboniferous rocks of Acadia rest unconformably on strata 
which Mr Dawson refers to the Devonian and Silurian systems. 
The deposits which make up these formations consist of " shaly, 
sandy, and calcareous," beds containing abundance of fossils. Slaty 
rocks also occur, and the axes of these older rocks are formed of 
plutonic masses. Our author's account of these several rocks is 
neither so full nor so satisfactory as his description of the car- 
boniferous formation, and it would appear that much still remains 
to be done before we can arrive at correct opinions concerning 
these older sedimentary rocks. Mr Dawson observes, that " with 
respect to the age of these rocks, it is certain that the fosailiferoua 
parts are Devonian." Now the list of fossils which he gives in 
the appendix as derived from these strata certainly does not justify 
this conclusion, since we have in it a family of zoophytes (Grap- 
tolithus) which is exclutwtli/ Silurian j and if this family occur* 
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along trith the other foasils mentioned, the strata containing it 
mnst be regarded as Silurian rather than Devonian, The uncoo- 
fbrmability between the carboniferous and the underlying strata 
points ont a want of sequence which corroborates, to some extent, 
the conclusion as to the older age of the lowest fossiliferous rocks 
of this district As regards the slaty rocks, these also in some 
localitjes contain fossils similar to those occurring in the rocks 
devoid of this structure ; but we have no information concerning 
the period when the slaty cleavage was impressed on the rocks 
in which this structure appears. There ore many matters on 
which we could have wished more information concerning the 
phenomena which this slaty structure present ; for geology is not 
So rich in facts in connection with cleavage, that it can dibrd to 
lose any observations in a district where this occurs, more par- 
ticularly in such an area as Kova Scotia, where the influences of 
causes from which this structure arises appear to have operated 
on an extensive scale. 

In these older rocks of Nova Scotia veins and beds of ironstone 
occur in considerable abundance. Of the former, one vein, be- 
sides containing the usnal ores of iron, affords a large quantity of 
ankerite, a triple carbonate, consisting of iime, iron, and magne- 
sia, which seems capable of yielding a considerable amount of 
iron. The southern coast of Novs Scotia consists of metamor- 
phic and plutonic rocks, the age of which cannot be easily deter- 
mined. Mr Dawson, however, seems disposed to refer them to 
the base of the Silurian. The age of rocks of this description can 
' in general only be broadly made out, and whether these ought to 
be referred to the group to which Mr Dawson assigns them, or to 
the Laurentian group of Mr Logan, is a matter which, at pre- 
sent, it is difficult to determine. Concerning the metamorphic 
schists of this district, thfire is one thing on which we could have 
liked more detailed information, vie. on the foliation of these, for 
we are greatly in want of observations on this subject, in order to 
determine the cause which has given to rocks of this character 
their foliated structure. Mr Sharpe refers this structure to the 
same agent which has produced cleavage, but other geologists are 
inclined to regard it as emanating from chemical forces ; and until 
we are in possession of more extensive observations, the matter is 
likely to remain a vexata quastio. If Mr Dawson could be in 
dnced to apply his industry and powers of observation to this 
subject, we should expect something interesting from a field so 
extensive as Nova Scotia : and if, in connection with this, he 
would make us better acquainted wiUi the phenomena of cleavage 
as they present themselves in Acadia, physical geology would be 
as much indebted to him as carboniferous palteontology now is. 
We hare also a wish to know something more about the older 
fossiliferous rocks of his country ; and, if put in possession o£ 
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these desiderata, geologists might tben regard Acadia as one of 
the best explored and most completely described fields of pa- 
Iwoutology and geology vhich could be foond in Her Hajeaty's 
dominions. 

Books generally present to ns two featnres. In the one they 
reflect the miad of the author, in the other they radiate the soul 
of the writer. Sometimes we have these two features combined, 
and, when this is the case, we rise from the pernsal of the book 
not only instructed bnt delighted, more particularly when the 
son] of the author, as it shines in the book, looks bright and vi- 
gorouB. A little unpretending book, with the quaint title Old 
Stona possesses these qualities to a high degree, affording 
ample information concerning the geology of Malvern, and com- 
bining therewith the delightful charm which indicate that its 
author is a noMe-heartad geologisL 

There is no subject inTolved in greater obscurity Uian the ori- 
ginal state of the earth. What the condition of our planet was 
previously to the time when water wore away portions of its solid 
crusts, is a matter on which conjecture has been very nnsatisJac- 
toiily employed for many years, and geologists have now very 
generally left the affair to be settled by physicists. 

But still the puzzling question is often presented to ns by even 
casual observers, and some answer is necessary before we can 
place ourselves in a position to show how sedimentary rocka ori- 
ginated. Our author, therefore, commences bis descriptioas of 
the Malvems with a considerable portion of his Jirst chapter de- 
voted to the consideration of plutonic rocks ; fuid as this form c^ 
rock, in the state of syenite, constitutes the axis of the Malvern 
chain, a notice of plutonic rocks is an excellent base £rom which 
to start in a geological survey of these interesting hills. 

The plutonic axis of this range is not, however, its most inte- 
resting feature, although we owe to its action the exposition of 
circumstances which are full of exciting truths. To use the 
words of our author, — 

" These Sue old Malvems, the componentB of which are coeval, for 
aught we know, with creation itself, call upon those rational beings that 
live around their baie to investigate their most itartling bittory, yet how 
often are they paraed by altogether unobserved I They can tell of asso- 
ciations connected with a period when ' life was fint breathed iqxm the 
waters ;' but they are familiar, and ttkej escape attention." 

In the low-lying sedimentary deposits which rest upon the 
syenitic axis, some of the strata of which have been influenced by 
the causes which have originated volcanic rocks, we meet with 
some of the earliest traces of organized beings. The Lower Silu- 
rians of Slalvem, in deposits which consist of black schists, 
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afibid the earliest trilobitea occumng in the forms of Olenaa and 
Agnoatis ; and let anj one take Old Stotie* in his hand, and follow 
the directions of the author, and if he does not coine upon the 
strata which contain these fossils, there must be something wrong 
with his eyes or his intellect ; for so concise and perfect is the 
description contained therein, that anj one who runs may read. 
The sandstones which support the black shales — the " hollj- 
beech sandstones" of Professor Phillips — are fully pointed out by 
our author, and in these we have the lowest sedimentary rocks of 
the Malvema, and here the first traces of organisms occur in the 
form of fucoida. Under like circumstances do the lowest Silu- 
rian strata occur in Sweden,* bat in this latter country we haye 
a greater abundance of trilobitic forms making their appearance 
in the black shales ; yet in both localities the Olenus and Agnoatis 
are found. 

" For the geologist, tba vallsy of the White-lesved Oak baa charms 
that no other part of the hilla possess, for he may here explore strata 
charged with the earliest life npon the planet's iDrfaoe, which be ein 
cmly do elsewhere by a jonniey to the North Welsh mouutaios." 

Our reverend geologist has, howerer, in this instance been led 
away by the glory and antiquity of the Holly Beech sandstones 
and the black shale ; he has overlooked a remark which he had 
previonsly made concerning an ancient coral found at Brayhead, 
Wicklow. When using the language of the illustrious auUiur of 
SUuria, he says, " look with reverence on this ancient zoophyte," 
for, notwithstanding the moat assiduous researches, " it is the 
first animal relic we find at this early stage of the planet's 
anrfoce." 

Leaving these most ancient sedimentary rocks of the Malvems, 
we come upon a series of strata which represent, not the succeed- 
ii^ Llandeilo beds as these are developed in North Wales, but the 
Caradoc sandstone, the strata consisting of gray and purple sand- 
Stones and conglomerates. Our author points out, with his usual 
precision, where the best sections of the Caradoc sandstone may 
be seen, and also the localities where it is traversed by traps, as 
well as the spots which are moat prolific, the brachiopoda and 
lamellibranchiata of this portion of the Silnriaus. In one loca- 
lity below the obelisk, in a conglomerate, the remains of the 
Pterygot^u probUmatieus has been met ; an important circumstance 
showing the great geological range of this crustacean, which is 
obtained also from the " Tile stones" near Kingston. 

Concerning the " Caradoc Transition beds," our geologist remarks 

that, " they are the moat unsatisfactory deposits that occur along 

the Malvern range." They occur in situations difficult of access, 

and Humy of the fossOs which they furnish are in an imperfect state 

* Silurta, SIS. 
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from drifting and wearing. These, howerer, are of important 
characten, since thej consist of both upper and lower Silarian 
forms, so associated together as to show that palnontolt^cally 
the two gronps shade off gradually into one another. The litholo- 
gical characters of the strata fanning the upper and lower beds of 
the two groups also in some localities, became nearly united, and 
Hr Symond's observes that we learn from our Malvern data, 
compared with other evidence, that the lower Silurian and upper 
Silurian are linked together, sometimes by a mineral transition, 
sometimes by on interchange of fossils. The same intimate con- 
nection has been already alluded to by Sir Roderick Murchison ;* 
and in other localities we have a similar mixture of fossils, lead- 
ing to the inference that the Silurians, both upper and lower, are 
one great palseontologieol group. 

The lower Silurians in the fifalverns, therefore, are foand to 
consist of a series of strata of sandstone, the Holly Bush sand- 
stone of Professor Phillips succeeded by deposits of black shales ; 
(uid these, according to this geologist, attain a thickness of abont 
2000 feet, being covered by the equivalents of the Caradoc sand- 
stone, which bare a thickness of about 1000 feet ; and all that 
requires to be known concerning these lower Silurian strata, so 
far as their localities are concerned, may be leuiied from Old 
Stonet. 

The last chapter of Old Stones is devoted to the old red 
sandstones of Herefordshire, a county which abounds in interest- 
ing matter connected with physical geology, but which must yield 
to Devonshire and the North of Scotland in the matter of palee- 
ontology. Several important localities are mentioned where fossil 
fish may be obtained, and we are promised more on the subject of 
fbssils from, the labonrs of the local natur^ history societies, 
which ore springing up in this country. 

A good watch upon the fine surfaces of the strata of Puddle- 
stone quarry will no doubt lead to important results ; for the con- 
ditions under which the beds were deposited here much resemble 
those which prevailed when the Elgin sandstone was being 
formed ; and along with the tracks of crustaceans, which are 
found in such perfection in this locality, the feet-marks of a higher 
tribe of animals may be eipected to occur. 

There is something in the concluding remarks of Old Stonet 
which leads us to regret that the clergymen of Great Britain have 
among them so few who can, like Mr Symonds, fiiUy appreciate 
the importance of natural objects in a religions point of view. 
Were it otherwise, we should have that love of nature, which the 
Almighty has implanted in every breast, cultivated, and the love 
of the sublime, the beautiful, and the good, as manifested in his 
works, developed in every heart — purer and more exalted notions 
• Silnris, p. £6. -, , 
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of the Great Creator would prevail ; and the people, instead of 
seeluDg for happiness in debasing pursuits, would devote their 
leisure hours to objects which would esalt them iu the scale of 
beings, and better fit them for that higher destiny which the Al- 
mighty has designed for his intelligent creatures. 

There is one little matter in connection with this interesting 
book, which calls for blame. This is the imperfection of the sec- 
tions. The first one " showing the BuccessioQ of strata, west and 
east of the Malvern range," is incorrect, and the others convey 
crroneons impressions. To the geologist who has only a short 
time at his disposal to visit the Malvern, we should say take with 
you every day, when geologising. Old Stonet, (never mind the 
sections), it will save you many an hour. In the evening look 
over the Memoir of Professor Phillips in the second vol.. Part 1 of 
the Memoirs of the Greological Surrey, and if you are not well 
made in the geology of the Malvems, blame yourself and not your 
aids ; for with such guides no one need be ignorant of the stfue- 
tore of this delightful district. 



Contributione to the Natural History of Labuan and the 
adjacent Coaett of Borneo. By JaUes Motley of La- 
buan, and Lewis Llewellyn Dillwyn, F.L.S., 4c. Part L 
London : Van Voorst, 1865. 8vo. 

When the Island of Labuan was occupied by the British, and 
coal had been ascertained to be found there, Mr Dillwyn was ap- 
plied to, in order to find a person capable of superintending 
the mining operations contemplated on the island, and Mr Mot- 
ley was recommended and appointed to fill that situation. The 
choice has been an admirable one; for, in addition to the search 
for coal having been successful, and carried on with skill, the 
spare moments of that gentleman have been given up to the in- 
vestigation of the natural history of the island, and several col- 
lections have been sent to Mr Dillwyn, who has undertaken the 
charge of describing them, and of editing Mr Motley's notes made 
apon the spot. No better plan could have been devised for the 
investigation of the productions of any locality, particularly of an 
island, than an active observer on the spot, and a careful editor 
who enjoys the advantage of access to every information at home. 
The result has been the publication of the first part of the above- 
named work, commencing with the Mammalia, and running also 
through interesting selections from the Birds and Reptiles as they 
were received. The prospectoB thus indicates the iutention of the 
ytorki— 
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" It is intended that the ' Contributians' shall contain descrip- 
tions of snch animals, botb vertebrate and inTertebnite, aa inhabit 
the island. These will be oceontpanied with origioal notes on 
their habits, and other particnlara connected with (beir natorsl 
history. Illnstrations will be given of such animals as it tany 
appear to be desirable should be figured, of such more espedalty 
as are new, or of which figures are not easily obtainable." The 
lidiographs of the animals and birds are drawn by Mr Wolf, 
those of the r^tiles by Hr Ford — two of the best artists that 
conld have been selected. Whea the work has further advanced, 
we shall endeavour to give a review of the Fauna and the geogra- 
phical distribudon of animal life in Labuao sod its vkanity. 
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British Ateociation for the Advancement ofSdenoe. 

Tbe GUagow meeting of the Brtti«h Auociation, oonunenced on the 
12th tuid terminated on the 19t>i September, ouder the presidency of His 
Grace The Dnke of Ai^ll, baa been one of the moBt interesting ajid 
cesaful meetinga of thatlKNly. The number of communicstiona hsa 1 



□aually large, incoDTeniently ao, indeed ; for the l&st two days of the 
aectionol meetings, it became necessary to curtail tlie papers, and alto- 
gether to abandon diecUBBion. The total number of papers amounted to 
347, and among them were several of mneb importance, while there naa 
a smaller proportion than usual of thoae frivolous communications which 
cannot be avoided at auch meetings. Considering the late period at which 
the meeting terminated, we cannot attempt to giveaAill account of tbe 
proceedings, but we are unwilling to allow our present nmnber to pass 
without some notice of tbe mure important papers. 

The Duke of Argil's address formed an interesting sketch of the value 
of aeienee, and donblj important as indicating the probable prospect that 
Government may be soon induced to increase the niggardly support which 
it has hitherto held out to British scientific investigation. The neoessity 
for some such step has been long acknowledged by men of science, and 
the whole question of improving the status and encooraging the pnrsoit 
of science has formed the subject of an extremely important report, which 
was laid before the Association, and contains a number of valuable aug~ 
gestiona, which we trust may ere long be acted apon. 

The meetinga of the Sections commenced on the 13th. 

The more important papers in Section A. were. 

Sir D. BRBwsTEa on tht Radiant Spectrum. From an extensive series 
of experiments, the author concludes that every lominons ray in the 
spectrum a accompanied by invisible rays of greater refrangibility than 
the luminous ray itself; that these rays are rendered visible by toe dis- 
persive action of the solids and fluids on which they are incident, and by 
which thev are refracted, reflected, or transmitted. He beUeves that these 
invisible rays occupy the same place in the spectrum as the chemical rays, 

c;(xwic 
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■nd that tbej are probably eouuected with the phenomena of phosphorei- 

Mr J. P. Jom-B. EmpertmenttontheForceofElectro-Magnttt. The 
UKwt remu-kable raBults of thcee experimentB are those dependent on the 
retentivenesa of the magnet*, which seem* to foUow some law connected 

irith the etrength of the current. It appears also that & state of intense 
ma^etizatiot) is not entirely removed b; rererBal of the magnetization, 
bat caiueB the iron to be more pnwerfuUy magnetized bj carrenta in one 
direction than the other even alter the revenaU are frequently repeated. 

It«T. Dr SooaESBT on tht Xagnttiim of Iron Shipt. 

ProfeiBor W. Thombon. E^ect of Mechanical Strain on the Thermo- 
elettnc Qualities of Metali. 

The author having foand that iron and copper wire, when stretched by 
ibroea insufficient to canse permanent elongation, had their thermo-electric 
properties altered during the continuance of the strain in a direction op- 
posite to the effects which M^^us had obtained when wires are perma- 
nently elongated, by passing through the draw-plate, has examined the 
effect of the longitudinal and lateru compression and extension, and he 
finds that the peculiar thermo-electric qualities produced are those of a 
crystal. As regards iron, the ^;eneral conclusion is that its thermo-electric 
quality when under pressure m one direction deviates from that of the 
nnstrained metal towards bismnth for currents in the direction of the 
(train, and towards antimony for those perpendicular to it, and the resi- 
'ual thermo-electric effect of the permanent strain is the reverse of that 
which subsiata during application of the strain. 

Mr Wjldman WHiTEHonsE, Escpertmental Ohtervationi on an EleC' 
trieal Cable. Experiments were made with wires of different lengths from 
1125 miles to 20 feet, and it was found that the current took about 1^ 
aeconds longer to pass through the greater, than through the shorter 
length. Aa the result of a Urge number of experiments, it appears 
that no advantage would resuit from enlarging the gauge of the wires at 
present in use for submarine telegraphs, and that America and India are 
quite accessible with wires similar t« those now employed. 

Professor Tthdall. Experimental Demonstration of th» Polarity of 
Diamagnetic Bodiea. 

Captain Jaoob on Certain Anoynalies fyresented by the Binary Star 70 
Ophiuehi. The anomalies observed are quite at variance with the laws 
of gravitation ; but the author stated aa his opinion, that the coi(jecture 
that those laws might not exist in remote spaoe, was not to be adopted 
ezoept as a last resource, and considered that the irregularities in the 
orbit of this star might bo explained by assuming the existence of a dark 
body attracting it. 

Sir John Imes on the Aurora Boreali$. The author gave an aoconnt 
of some experiments tending to show that the Aurora was dne to reflec- 
tion of the sun's rays from the surface of the polar ice. 

Mr RoBsaT Russell of Eilwhiss read an elaborate paper on the Me- 
teorology of the United Stales and Canada ; and one whole sitting of the 
section was occupied with various meteorological papers. 

Professor Piazzi Smtth gave an account of a number of new instru- 
ments for nautical observations. 

In Section B. the papers most worthy of notice were. 

Professor ANoaEWB of Belfast on f^e Polar Decompontton of Water hy 
Frictional and Atmomheric Electricity. By on ingenbus arrangement 
the author was enabled to show that water is decomposed by the common 
machine; and also, by using an electrical kite, he was able, in fine 
weather, to produce decompositiun, although so slowly, l-700,000th of a 
grain of water was decomposed per hour. 
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Dr Hatbubon exhibited aperimrai of tbe Metallic Baaes of the AIk»- 
line Eartha. 

Mr Stbwabt read & paper on t^ Dtntity of Sulpfmrie A/Hd, and in 
which he endeaTonred to ihow that the jminte of greatest eontraetioii 
of ■ miiture of water and Bnlphorie aoid corrMponded with definite 
hjrdratei. 

Dr Pxvtnr on the Compontion and Pkotpkorenctnct of Plate Sulphate 
of Potath. Id thi« paper the aatfaor showed Uiat the salt ii reallj a 
double oompoiind of sulphatei of potuh and soda, repreteat^d by the 
formnla 3 EO SO, 4* N'aO 80,, and deeeribed the remarkable phenomeDS 
of phoBphoreflcenee it pretent*. 

DrFKARKLAHDOn Organic Ctmipouful* containing Metah. Theavlhor 
deeeribed tome new oomponnds which he had obtained, and particnlBrlf 
one prepared bj the action of nitric oxide on line etfajt, which maj be 
regarded as an ammonium in which one atom of bjdrogen ia replaced by 
xine, another by ethjl, and the remaining two by oxrgen. 

Dr Andsewb on AUotropic Uodijieatumg of Chlorine and Bromine 
analoffou$ to the Ozone Form of Oxygen. In thia important paper the 
author showed that chlorine and bromine, when submitted to a series of 
electric discharges, acaaire the power of dissoWing platinum which thej 
do not possess in their ordinarT- state. Bj agitation with water active 
chlorine is absorbed, and converted into its ordinarT stale. 

Profeaaor Bdnbbn and Dr Rosook on the Chemical Action of Light. 
This paper eommonieated the results of a series of reaearches still in pro- 
gress. It appears from the experiments hitherto made that the amount 
of chemical action of the sun's rays is dependent by constant amount of 
light on the length of time of insolation, and that m the same space of 
time the decomposition is proportional to the intensity of the light. 

Dr CALvsaT of Manchester detailed a series of experiments be had 
made on Alloy* of Iron and Alitminutn. He had found that a number of 
alloys, in definite proportions of these two metals, were produced. The 
properties of these alloys appear to recommend them for technical osea. 

Dr D0D01.AS Maclaqak on the Compotition of Bread. 

Mr OaosoK F. Wilson an a Nev> Method of producing Glycerine. 

Dr Daobent on an indirect Mode of determining the pretence of 
Photphorie Aeid, and on the emitenee of that Acid in tke Siiarian 
Rocit of Connemara. 

SactioN 0. Obolost. Sir R. I. MnnoHisoir, Ptendent. 
Mr Hdoh Millsb on tome of the leu known Foetil Flora of 8eot- 

Mr Dawboh on the Coal Formalioni of ffova Scotia. 

Captain Sir E. Bflchxh on the diteovery of the IchthyoecHtrut amd 
Oth«r Fotntt in the Arctic Expeditioni. These remains were found on 
the summit of Exmouth Island, about 700 feet above the sea, the upper 
atratum of which is a bed of limestone about 30 feet thick, oontainmg 
the fossils. The specimens hare been submitted to Professor Oven, who 
considers them to resemble tbe Ichthyotaurui actetai of the WMtbj 
lias. 

Mr Allam described the present condition of the Geysers of Iceland, 
and stated that all the phenomena obierred by him seemed to indicate 
lliat the eruptions were gradually diminishing in frequency and duration. 

Mr Etan Hopkihs bi^ Mr CAMrsBLL rei^ papers on the Avriferoug 
Dmontt of Auelralia. 

Mr H. C. 80SBT on the Structure and Mutual Relatione of the Older 
Rockt of the Highland Border. This paper related chiefly to the contor- 
tions and cleavage of these rocks, and Uie author endeavoured to show 
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hov these mietit be Becoonted for on mediauieal principlea bj the Uteral 
preMOfe of other and harder rocks. 

Sir R. L McTBCHisoN, Bart., on th« relationt of the Crystalline Bocke 
of the North Highlands and the Old Bed Sa/nditone of that Region, and 
on the recent FotiU Dttcoveriee of Mr 0. Peaeh. This paper contiuned 
an elaborate diacuasioD of the position of the linieglonai of Diimesa and 
Eriboll in the geological series. The author stated that the fossila dis- 
covered by Mr Peaoh, in the former of these limestones, have been sub- 
mitted to Mr Salter, who considers them to approach very closely to the 
genns Raphistoma foond in the Lower Silurian limestoDea of Qirvan. 
He stated that in the North of Scotland there appeared to be a regular 
•accession of rocks from the older to newer, in passing from west to east. 

Mr R. Cqambebs on i)«nudation and otha- tffect* ulwat'y at(rtttut«d 
to Wa,ter. 

NumeroQB important and valuable papers were also read in the Natn- 
rsl History Section, and in Geography, Statistics, and Mechanics. These 
papers embrace so great a mass of details that we cannot attempt, within 
the limits of the Journal, to give any account of them. 

Some of the more important papers read at this meeting are published 
in exteMO in our present numl«r, and others will appear in January. 



Botanical Society of Edinburgh. 

Thursday, I2th July 1855. 



2. On ^Pretenct of Diatomacta, Fhytolitharia, and Sponge Spicwlee, 
in Soils tehich support Vegetation. By William Oeboobt, M.D., 
F.R.S.E., Professor of Chemistry. 
Ehrenberg, in his late work, " Mikrogeotogie" hai stated that in speci- 
mens of soils from all parts of the world, he lias found many microscopio 
organisms ; he divides these into Siliceous and Calcareous, tiie former in- 
cluding Diatomacese, Pbytolitharia, and Poljcystina, as well a* Sponge 
Spicules, the latter minute Mollusks and other shells. The present ob- 
servations are confined to the siliceoos organisms, and among these, chiefly 
to the Diatomacete, with Fhytolitharia, and Sponge Spicules, the soils ei- 
amined being such as are connected with fresh water, in which the Foly- 
cystina do not occur. 

Many of Ehrenberg's observations were mode on the small portions of 
soil found adhering to dried plants in herbaria, and I requested Professor 
Balfour to supply me with such portions of soil if possible. By his kind- 
ness I obtained upwards of 60 such specimens, almost all of which were 
of very small bulk, on an average, not exceeding that of a pinch of anuff, 
and sometimes less. Of these a certain number consisted chiefly of earth, 
with some half decayed vegetable matter, and many contained hardly any- 
thing but decaying vegetable matter, with a mere trace of earth. Of 
course, the latter are not fair specimens of soil, but I have subjected all to 
the same treatment, namely, boiling with nitro-muriatic acid, washing, 
straining through gauze, and examining the fine insoluble residue. This, 
<^ course, contamed aU the siliceous matter present, hut it also contained 
much organic matter, of a brown or red colour, insoluble in acids, which, 
if necessary, might be destroyed by ignition, when it would leave a trifling 
ash. 
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In ererjeue I finmd DiKtanuone in the Tetidne, m veil a* PbjtolitfaK- 
ria. SpODge ipiculea apparentlj of freah-nater spongea, were lees fte- 
qaent, but oMurred ia laaaj. In a feir easei, where the loid caosed efier- 
TeeMDM, there wai calcareotu matter preaent, but in meat thi« was not 
the MM. 

Of ooune, in thoae ease* in which the proportion of earth was small, 
the reaidoe ooiuiited chieflj of the insoluble organic matter, tbroogfa whidi, 
bowerer, Diatomi and FhTtolitbaria were Mattered, in greater or amall^ 
proportion. 

In the cases where the proportion of earth was largfv, tbe residue was 
moeh richer in Diatomj and Phjtolitharia, but almost idwajs eontained 
alio tbe dark isiuluble organic matter. In several the propoitiian of Di- 
atoms in the residue was so Urge, that it had the appearanoe of a r^nlar 
Diatomaoeotu gathering after boiling with acids. The most remarkable 
■oils in this respect were one from the Sandwich Islands, one &om Leba- 
non, one from the roots of a German moss, and one from Ailsa Craig. 

It is to be noticed, however, that Diatomacen were fonnd in everj- ease, 
without exoeption, and that in all, their proportion to the whole nou-cal- 
eareous earthj reiidae was oousiderable, and often large. In manj of 
those where the proportion of earth was unallest, there was no tlliceous 
matter in the residue, except Diatomaceas and Phjtolitharia. 

The aoils examined were from various and distant localities ; there were 
abont 20 from the Andes, Bereral from Braiil and other parts of South 
America, a few from North America, a few trom the West Indies, one 
from the Sandwich Islands, one from New Zealand, a few from India, 
one from Lebanon, a good manj from Geimanj, some from France, a few 
from Spain, and some from Britain. 

The great majority of the species of Diatoms in all these were found to 
coincide with our British forms, but a good many species oecorred in the 
eiotic soils which have not ret been fonnd in Britain, and most of theM 
not even in Europe, but which hare been fignred b^ Bailejr, Ehienberg, 
Kiitiing, Kabeuhoret, &:c. 

A good many were observed, which, so far as I know at present, havfl 
not yet been figured or described. Laatly, a certain number of species 
lately found by Smith, Oreville, and others, as well as by myself in Bri- 
tain, and some of which are scsroe, have occurred in these exotic soils. 
Amons these I may name here Navicnla scutelbides, W. Sm. (liebanon), 
Orthosira apinosa, W. Sm., Qrev. (Andes, Germany), Cymbella tur^da, 
W. O. (Sandwich Islands), and Navicula vaiiana, W. 0, (various soils). 

Of such species as are unknown to Europe, I shall only mention here, 
Terpsinoe musics, one of the most striking of known forms, which I found 
in the first soil I examined, one from Braail. It is aooompanied by 
Nitzschia acalsris, a fine form, which occurs in Britain, but is far from 
frequent here. 

I am satisfied that a close exarnination of such specimens of Mil, which 
are often thrown away in putting up speeimeas in herbaria, will bring to 
light many new forma, and supply us at home with many exotic and ran 
species. It is very desirable that collectora of plants should preserre a 
little of the earth adhering to their roots, and in this way copigna mate- 
rials would be obtained. 

I have not yet worked out the apparently new forms ocoorring in thesa 
soils, but there are a considembte number which require Investigation. 

The above observations entirely confirm Ebrenberg's statements as to 
the distribution of the Diatomaoee. Tbey furnish evidence of the fact 
that these organisms are far less affected by climate and temperature tbaa 
larger plants or animals ; since many of the very same specias are found 
in erery latitude and in every oountry. For example, such common ihrma 
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u AubninthidiiDtt iMuwalatniii, ArfiMtitfwi exilw. GompfaoueiBa tonel- 
hta, Q. oonitiktnm, O. oapitotiun, Oocconeu Haeeutala, C. Pediealns, 
CooooBema Unoeolatnm, C. cjaibiforma, S7ae<h* ladMJM, Nkvioola ellip- 
tiea, N. ibmboiilM, Pinnularia Tiridia, F. hmhot, P. obkuigft, P. bmslii, 
SarireUA luMViata. S. otoIb, Maridioa ciranJore, M. comtrietum, Gym- 
bellft nunJata, C. aeotica, C. caipidatA, Epitbemia tiii;gida, Ep. Argos, 
Uisiaatidium Arcua, U. graeiie, U. mi^uH, Odoutidiain meaodon, Di- 
fttoma teuue, D. -mlgare, Nitsachia linearis, N. amphioijB, MelMlra 
TariaoB, and maii,T othen actuallj occur ia everj part of tba world f¥om 
vlience iheee eailt have come ; and tbeie is absolutely bo difibroBce be- 
tween the exotic aod tfae Britidi fi>iziia. 

EhTcnberg- specifies two spacies, namelj, Pinnnlafva borealis (P. late- 
■triata W. G.). andBimotiaBn)pliiio^s(Nitischiaa)Bpbioz7B, W. Sin.), as 
liKTing beeo fonnd by him in wmoit every instance. My ruulta oonflrm 
tluA. In no one case have boUi of these been absent, and in at least nine- 
tenths of these soils both are present. They are often the predominant 
&rms, and in a tew cases almost the only forms presenL As both of tbem 
occur very mocli scattered in ordinary gatherings from water, I suspect 
that moist earth is their nsoal habitat. I may add that QomphODeam 
tsuelliun and Achnanthidium lanoeolatwn are also fband in a lai^ VMJo- 
rilr of all these soils. 

I am disposed to agree in opinion with Ehrenberg, that the microscopic 
O^anisnis found in soik contribnte materially to the increase of the soil. 
Thia ia tme both of the siliceoas and calcareons forms. The Diatoniacete, 
lor example, lire as we nay see daily, in nwiist earth. They obtain silica 
from the water, and at their death Uieir shells are added to the soil. 
Where many are present, this process <^ transference of silica from the 
rod out of which it is diasolTed by the lain, to the soil where it Tenains 
is a solid bat finely divided foim, goes on very rapidly where many Di- 
atoiuB are living. Now, we have so far evidence that they live (as we 
kmw they can do) in these soila, that we find than there very often in the 
state of tel£-di vision, which is not observed in old aeciunDlations of the 
dead shells. 

The peculiar capacity of the Diatomacen for resisting cUinatic change*, 
wkereby tfae same spedea can live and thrive as well in the Arctic circle 
oa under the line, corresponds well with the results of the study of the 
-- .1 - !■-- ^1 -•.-■.- InEhrenberg'slategieatwort, JftA- 



rogeologit, will be found veiyfine figures of the Diatoms occurring ii 
dmerentforms ofBergmehl, Tripoli or polisbingslate, Kieselgahr, pumice, 
and other volcanic roils, mountain limestone, amber, die, and it will be 
seen Uiatby far the.greater number of these species are quite identioal with 
recent ones. Although microscopic oi^anisniB have been found so low 
down as the green sand of the Silurian system, 1 find that these do not 
appearto be Diatomaceous, but rather belong to the Polythalaria. But 
tbe earliest Diatoms, geologically speaking, yet found, as figured by 
Ehrenberg, sgree in every point, as fiir as the great majority of the 
qtedes is concerned, with those now living in our waters, and forming de- 
posits which will beocmie rock at some future time. It is evidently the 
same power of reaisting change by climate, which, as we have seen, leads 
to tbe occurrence of many id^tical recent species in all parts of the earth, 
that has led to tbe permanent existence of so many of the same species, 
fnim the time of tbe Kieselgnbrs and polishing slates to the present day. 
Some yean ago, it was supposed that most of the species in the much 
mote meent Be^mehl were no longer to be found living ; but since then 
most of than have been fiiund recent. I myself have lately found two 
specie* of the L^and Bergmehi to be still in existence, namely, Eunotia 
oetodoB and Synedro hemliTclus ; and I may add that Eunotia incisa, 
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which occurs both in the LSipUiid and the Mull urthi, hu beoi ibtmd ro- 
cent b J me in & dozen Brituh gatherings. Yet all these forms were sap- 
posed, not long since, to be exdusivelj fouil. We cannot mj th«t thoa 
are no ipeciee exclusivelj fossil ; but co maaj that have been thoi^t 
so are daily found living, that it is probable the rest maj be so found 
too ; and at all events, a yerf large proportion of the forma in the oldest 
fbwil deposits are absolutely identical with the forms of the preaent day. 
Ma a glance at !Ehrenberg's figures will prove. 

I have onlj further to meation, that although so many species are nnl- 
versal in their habitat, some appev to be local. Thn« Terpsinoe moMC* 
dies not occur In Europe, nor has it yet been fonnd .except in America, 
and, I think, in Australia. 

Some species are decidedly Alpine ; for example, Orthosira spinoaa, 
nbieh Professor Smith fonnd on the Mont d'Or in Aavergne, and Pro- 
fessor Balfour on the Grampians, occurs also in nearly eTeiy soil from 
the Andes. 

3. On tht Efeets of the Severe Fnut of latt Winter on Plants in tht 

neighbourkooa of Stigo. By the Right Hon. Jobit Wthhk of 
UaJsleirood. 

4. Notice of a Botanical Trip tntk Pupil* to Falkland and the Lomond 

Hilli, Fife. By Professor B*LFoira. 

5. Report on the Diatomacea collected during the Exeurnon. By 

Professor OHEoaST. 

6. Report on the Mtuci and Desmidea collected during the Tr^ to A« 

Weet Lomond Hill, Fife, 30(A June 1855. By Gioboi LiwaoH. 
In speaking of Splaohnum BnhKTicum,Hedw., Mr Lawson states: — AU 
the turts obtained were covered with an abundance of ripe capsules, and 
there were also plenty of antheridio, which were fonnd to be in an excel- 
lent stage for e:iamInation, most of them being ready to discharge their 
contents. It was observed, that in the same perichtttium there were an- 
theridia in various stages of development, those in the centre appearinK 
to ripen £rst, even while some of those at the outer edge were of smoS 
size, and quite green. There is thus a constant succession of phytoioa 
produred — a provision which tends to ensure their application to the pis- 
tillidia at the proper time. In many of the anthendia examined, slight 
pressure of the thin-glass cover caused their granular contents to escape. 
This was beautifully seen under Nacbet's bwest object-glass : the matter 
passes out in a continuous stream through a very small orifice in the apex 
of the antheridium, afterwards collecting in masses on the field of the 
microscope, as if of a gelatinous nature. The natural discharge of the 
contents of the antheridinm is probably a much slower process than what 
we observe under artificial treatment. These granular contents are by a 
higher power (say } inch) resolved into amass of livingphytozoa, display- 
ing the most active and lively movement;, each whirling upon its own axis, 
and quickly moving about the field as if from an intense sense of animal 
enjoyment Under Roaa's one-eighth the form of the phytoioa was well 
seen ; but the morning being cloudy, there was not sufflcient light to show 
the cilia with which these bodies are furnished. The movements entirely 
ceased about two hours afler their dischai^e from the antheridium, sad on 
some occasions in a shorter period. In one preparation, however (monated 
in water), Mr Forbes observed that the phytoioa still moved actively, two 
days after mounting. As in this case eeveral antheridia were mounted 
together, it is possible that some of them, entire when put up, had dis- 
charged their contents in the interim, and that the movements were seen 
in phytoioa of tliese, and not in those originally discharged. The empty 
anUimdium consists of a bag whose membrane is formed of sonKnmat 
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oblong cells, mott of vrUcIi Mutaiii, in addition to granulAi matter, a bright 
red nnelear bodv, which appears iu many cases to become divided into a 
number of smaller Tesicnlar bodies of prerisel; the smne character, thns 
presenting a striking rei^nMance to Protocoocns DiTalis, the ourious de- 
Telopment of which has excited so mooh attention. 

In Penium Digitus, Ehrenberg, some interesting phenomena w6re ob- 

1. Locomotion. — The power of locomotion possessed by the Desmides, 

in itself highly iaterestiiig, derives additional importance from the fact, 
that it has been brought Jorward by Ehrenberg and biB follotrerB in lup- 
port of the animal character of these organisms, " That the Betmideaa 
move," says Mr Haifa {Introd^icHon, Brit. Dissmid., pp. 20-21), •■ mast 
be admitted, for this fact has been noticed by too many accurate observera 
to permit any doqbt of its truth ; and althoogh I hare myself failed to 
pen»i7e their actual movemeqt, I have sufficient eridenca of its occur. 
rence ;" but again, " the movements of the Desmideie must be lerr slug- 
gish, or eiercised only nndar very peculiar circumstances, since I hare 



IF witnessed it, notwithstanding ( have almost daily living flpecimen 
nnaer my inspection. Mr E. Jenner has been equally unsuccessful ; an 
several mends, experienced in the ose of the microscope, either hare not 



_,, , ._■ speak of it in uncertain tenns," It is therefore oseful to notice 

ries in which the movements occur. The motion observed by me in 
species was not a continuous one, such as appears to be described by 
the various writers on this subject, but strikingly similar to the jerking 
movements of Plenrosigma and other Diatoms. Movementa precisely simi- 
lar were observed in Coamorium undulatum and other species. 

2. Circitlation. — In Penium Digitus I had likewiae the opportunify of 
observing a phenomenon which appeared to me precisely identical in 
eharacter vith that termed the " rotation of the cell sap" in Chara and 
Vallisneria, and which I have described as occnrring in Anacharis Alainas- 
trma (MicroieopicalJoumal, a. 54). In Penium, aa in these plants, 
large globular granules flow in nnintermpted currents on the inner sur- 
face of the utricle, and, as in Yallisnaria and Anacharis, are best seen at 
the edge of the cell. The ooorae of the currents is not very determinate, 
and they seem to pass eacti other in close proximity, continuing, however, 
for hours moving in the same manner. By using the fine adjustment, a 
single grannie may often be followed in its course round the end of the cell, 
down the edge, and across the suture, thns affording a beautiful demon- 
stration of the unicellular character of the plant. At the suture, however, 
the manner in which the granule passes seems to indicate a contraction 
there ; its passage is not a slow steady movement as in other parts of the 
c^ll ; when it enters tbe clear space its progress is suddenly arrested, and 
then it quicklv starts across into the part containing grannies, as if sud- 
denly released fhim compresaion ; after which it resumes the even tenor 
of its way. The phenomenon is different ftom the usual appearance of 
the "circulation" of Cloetertnm Lunula; but the granules probably owe 
their movements to tbe same cause. 

7. Sketch of the Geology of the District vittted in the courte of 

Pro/ettor Balfour'* Exourtum. By Mr Jaiocb Hbctob. 

8. Record of Locaii^et for Rare Ptante. By Professor Balfouk. 



att<Khedto the Royal Botvmie Oarden at Ediniwrgh. By Pro-- 
feasor BtLroDB. — ^Gontiitved.) 
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Tttragonopt fompAtuttnut ^Jardine). — A oollertion of buds reaeiTcd 
in the begmning of September lart from ProfeBsor Jameum of Quito con- 
tftina »Tery Temvkabla form of the Capitonida ar South American Bar- 
iett. The collection wai procured on the Eartem Cordillera between 
Quito and the Mountain Cajambe, and is accompanied hj a map of the 
roDle through which it was made, which will be engrared, and » figure 
of tbe bird given in our Number for Januarj. 

Tetragonopt Tavvpha»Hn%n is of a lar^r size than the greater number 
of the Bouth American Capitanidn, and is remarkable for the form of die 
bill, which is very powerfnl, and almost square at the base ; the tip of 
the mandible is deepbr bifurcated, and into the diTision rests the cnrTed 
tip of the maiillo. The baee of the maxilla ii stronglj dereloped, and 
the whole bill is richly coloured, — the base yellow and orange, the apical 
kalf bluiEh-blaclc. The distribution of the colours of the plumage is also 
somewhat peculiar ; around the eyes, crown, nape and a nuchal collar, 
black; wings and tail grayish -black, the latter somewhat eaneated ; 
back, yellow ish-brown ; rump and upper tail covers yellow ; fittm behind 
tbe eyes, and nearly joining upon toe nape, there is a broad streak of 
shining white. The whole chin, throat, breast and sides of the neck are 
blnish-gTay. and are separated from the belly by a band of dark ver- 
milion. The centre of the belly is also Termiliou, shading off at each 
side into yellow ; the flanks, vent, and under tail coverts are grayish-green. 
Length, 8-5; wing, 4-1, 

Habiti of American Jaowar.— Walking along the beach to preTsnt 
sleep, I witnessed a singular spectacle, bat (as I was informed by the 
inhabitants) one of frequent occurrence. An enormous jaguar was ex- 
tended fiill length upon a rock level with the water, about forty paces 
ftom me. From time to time he struck the water with his tail, and at 
the same moment raised one of his fore paws and seized fish, often of an 
aiormouB size. The fish, deceived by the noise, and taking it for the 
&11 of forest fmits (of which they are very fond^ unsuspectingly approach, 
and soon fUl into the elaws of the traitor. — (L. Herndon, Expl. of tht 
Valley of the Amazon, p. 312.) 



tfew Phyllopod CruHaeean. — A drawing of this interesting fossil has 
been sent to us b^ the Rev. W. S. Symonds, P.O.S., with the foIlowinR 
note. Thedrawmghas been engraved on plate. " The addition of anew 
ipecies of crustacean to the Upper Silurian list of organic remains is an 
important fact as regards strata which have been so thorooghly examined 
as the Upper Ludlow rocks of Great Britain. Plate No. VIII. represent* 
the trifid toil of a phyllopod crustacean, allied apparently to Hymenocaris 
vermicaudaof the Lower Silurians of North Wales. This phyllopod was 
detected by Mr Lightbody of Ludlow in the Upper Lndlow shales on 
the banks of the river Terse, and baa been forwarded to Mr Sailer for 
examination and description." 



For many years Espaly was the only locality in France which yielded 
eorimdnm and zircon, and the quonttW of these minerals which is now 
obtained there is extremely triflmg. hi 1944 and I84S the antboe an- 
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. existence of three other localities in the tame department ; 
*iz., Taolhac, where there are fonnd corundnm, red apinelle, and zircon ; 
B«sBsc, yielding corundum, ipinelle (pleonoite), and peridote ; and Cerey, 
which affords tie corondum and pleodaste in Terj considerable qnatititT. 

The new locality i» very rich in gems, and during six months has yielded 
nearly 10,000 eanits of oornndvia of Tarions colours, some of a fine blue, 
and capable of being out, but all well crystallized, and in erjetata ireigh- 
ing from 20 to 60 carats. With it are aSBOciated zircon, spinelle (pleonaste), 
yellow sphene, sometimes transparent and capable of being cut, rutile, 
peridote in rectangular prisms, with double pyramids, earthy peridote, 
black pyroxene, amphibole in fine crystals, titaniferoQB inn, often in 
loTKe nodules, and containing numerous crystals of apatite, black tour- 
maJiDe, and a substance of a red colour and nacreous aspect, crystallising 
in oct«hedra, and of which the composition is not yet determined. 

The same locality ii also rich in fossil-bones, and in the course of • 
few months baa yielded 700 or 600 specimens, of which about 400 have 
been teeth and fragments of the jaws of two species of Felis, one hitherto 
nnknowD in Europe, and which, according to M, Lartet, is the Felii 
•mifodonfbnndintheeaTes of Brazil, and a hyena. Others belong to the 
Pachydermata, such as Mastodouta angustidens, several species of deer, 
an antelope, and others which are not yet determined. These fossils are 
found in a lub-volcanic diluvium, varying in thickness &am two to ten 
metree.— (Complfs BejuiuM, toI. xl., p. 665.) 



Retearekes on Silicon and Titanium, By M. 8t Ci.Ant DbVille. 

The author preparet silicon from the chloride by a process exactly 
anali^ousto thatwoicU he has employed for the preparation of aluminium. 
Chloride of silicon is passed over sodium contained in a porcelain boat at 
a Ted heat. The sodium is entirely converted into chloride, and on wag- 
ing with cold water the silioon is obtained with all the characters attri- 
buted to it by BerzeliuB. But if pieces which have not touched the boat 
be introduced into a crucible, surraunded and covered with pure common 
•alt, and exposed to a temperature sufficiently high to expel the greater 
part of the alkaline chloride, the silicon is obtained in some coses in a 
mphitoid condition, in others as a fused and often crystallized mass. 
The crystals have the colour of slightly iridescent specular iron ore ; they 
do not admit of measurement, for their faces are curved ; but in general 
appearance thev closely resemble the diamond, and are capable of cutting 
Mass. On analysis 100 parts of these crystals gave 205 of silicic aaii. 
Theoiy req^uires 209, and the small deficiency consisted of sOicon with 
iron. It appears thari that silioon, like carbon (with which it has been 
classified among the ntm-metallio elements), exists in three different 
states:— 

1. As the silioon of Berzelius, which represents ordinary charcoal. 

2. Graphitoid silicon, which corresponds to graphite, and is prodooed 
under the same circumstances as artificial graphite. 

3. Crystallized silicon, analogous to the diamond. Silicon haa a remark- 
able tendency to combine with iron, and takes it wherever it is to be 
ibund, even from the crucibles, which are corroded in a remarkable 
manner. It unites with the metals, particularly with copper, to which it 
communicates such hardness that it resists the file. Tbe compound is to 
copper what steel is to iron. 

Titanium, obtained by a similar process, and heated in a crucible made 
of alumina, is a substance infusible at a temperature at which platinum 
rises in vapour. (?) It resembles very iridescent specular iron, and crys- 
tallizes in prisms with a square base. — (Comptei Rendui, vol. xL, p. 
1034.) .-. , 
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UaiMfactare of CinntAar at Idria. By M, Hoto*. 
^e proceu conuneDcee with the preparation of the \iaek sulphnret 
of mercury. ■ For thia purpote, 42 lb. of mercur; and 8 lb. of sul- 
phur in coarse powder are introduced into a cask which receive! by 
machinery & reciprocating rotatory moveioent at the rate of from fifteen 
to twenty-five rotation* per minute. The length of time during which 
"■--■■ ■ 1 di ' " " " ~ ■ 



. .._. — casks varies from 2'3 to 3'5 hours, according 

to the temperature. The combination of the materials is not complete, 
Jor particles of sulphur and globules of mercury may still be detected 
on It, end here and there it acquires a reddish tint from incipient conver- 
sion into cinnabar. The mass is then introduced intoea«t'iron retorts, of 
which there are twenty-four arrahged in four furnaces. Each retort ia 
furnished with an earthenware head connected by a tube with a receiver. 
The heads being adjusted and properly luted, heat is applied, and the 
temperature raised to 259°. As soon as sulphureous vapours appear, the 
tube and receiver are attached, and at the temperature of 716 sublima- 
tion goes on with rapidity. The retorts require about two-and-a-half 
hours to reach the temperature at which sublimation oommeuces, and 
the charge is sublimed in about five hours. Of every 1000 parts of sub- 
limed cinnabar, 36-') are found in the part of the head next the retort, 
327 in that nearest the tube, 255 in the tube itself, and 53 in the re- 
ceiver. The cinnabar is then ground by passing it between stones placed 
atdifiereat distances apart, according to the fineness of the gram re- 
quired. Chinese cinnabar ia ground twice, dark red four times, and 
bright red cinnabar five times. 

The product is then refined, as it is called, in order to lemore the ex- 
cess of sulphur employed in the first process. For this purpose it ia 
digested with a ley of wood ashes concentrated until it has a density of 
12 B. The cinnalMT is then repeatedly washed, anddriedon iron plates. — 
{PolyUchniichei Cmtraiblatt 1855, p. 661.) 

By ZiHiN, Bbx- 

Zinin has prepared the oil of mustard artificially by boiling an alco- 
holic solution of sulpho-cyanide of potassium with the iodide of propylene. 
The decomposition is represented thus— 

KC, NS,+C, H,1=:Cb H, N, 8,+KI. 

By distilling the mixture and coUectinB that which oomes over between 
282° add 291°, a fluid was obtained which had all the chatscters of oil of 
mustard. Berthelot and Loca, independently of Zinin, have made the 
same experiment, and have shown that the product yields thiosinnamine, 
identical in all its characters with that obtained from the natural oil. 
They erroneously describe the product as a sulpho-cyanide of iulpho-pro- 
pylene, whereas it is a sulpho-cyanide of propylenyl, with the fermula 
C, U, C, NS,. They further remark that this experiment may be gene- 
ralized, and analogous compounds obtained fVom the homologues of pro- 
pylene, and promise some experiments in this direction. — (Zinm, Jovmal 
/up BractUche Chimie, vuL xliv., p. SM ; Berthelot and Luca, Compte* 
Rendui, vfll. xli., p. 21.) 



Alga in Van Ditmen'i Land. — ^The neighbourhood of Georgetown ap- 
pears, by all accounts, to be the best AlgK ground in the island. The 
ground strongly reminds me of Bantry Bay ; not' so much the aspect of 
the hiUs, &c., as that of the marine flora. Everything that grows A 
Qeorgetown (as at Bantry) is of a huge sixe ; the leaves ezteavBgantlj' 



Cc>i>i^lc 



Botany. 407 

broftd of ttie leafy kinds, and the stems of the branching ones proportion' 
abiy long. The Datym are commonly two to three feet long ; bo is PoI<i- 
sipAonta Hookeri, and even longer. I have seen bunches of Oriffithtin 
Ktacea nearlj two feet long, O. corallina almost as large, and Cailitltam- 
nia, which might be laid out so a* to cover* large sheet of cartridge paper. 
From a liitgle plant of Laurencia daiypkylla I made thirtj or forty 
good-sized Bpecimens ; each secondary branch beitie sufficient for a folio 
sheet : no paper would have been largo enough to lay down the specimen 
entire. The same luxuriance distinguishes most others. I hare not my- 
self gathered Marteniia, but I have seen fragments ofiiM fringe (without 
the membrane) which indicate that the perfect specimens mast have been 
at least a foot in diameter. It appears to be very rare . Ctaudea seems 
to be pretty generally distribated through the estuary, though very rare, 
except in one or twoplaoes where it is abondantly cast up. I have not 
found it growing. The best locality for it is at Point Rapid, about ten 
or twelve miles higher np the river than Georgetown. I call it river, but 
the water is perfectly salt for upwards of thirty miles, and in many places 
very deep ; and to this depth of water, and the quiet shelter which the 
plants enjoy, ore no doubt to be attributed the eztraordinary luxuriance 
which they attain,— (Harvey, in Hooket'e Journal of Botany, Aug. 1855.) 

Briti»h Weed$ in Van Diemen's Land. — Many common Engli^ weeds 
are naturalized about Oeorgetowu, and some are perfect pests. Hore- 
Kownd is everywhere by the roadsides, and Chamomile covers the fields 
and paddocks, in many places to the exclusion of grasses. Thittlea are 
fast going ahead all through Van Diemen's Land, and no one seems to 
trouble himself with them, although I have seen, 1 suppose, hundreds of 
acres given over to them, and growing so thick in some places that 1 have 
walked over my shoes in thebMof thistle-down which had bJown from the 
withered stems. Sweet-briar, originally introduced as a hedge-plant, is 
completely naturalized, and in plaices forms impenetrable thickets. It an- 
nually produces millions of hipt, and, if let alone, will soon become as 
great a pest as the thistles. The common Furee is also spreading, but not 
■o rapidly, in the western country. The Hawthorn grows perfet^y, and 
fbrmi excellent hedges as at home, but keeps within bounds ; though it, 
too, fruits abundanUy. I have seen Oaks heavily laden with weU-grown 
aooms ; but there are no trees, as yet, of large size. Elms and Ash are 
oecasionaUy cultivated, bnt ore not common. I do not think 1 have seen 
any of the Fine tribe in cultivation, except a few recently introduced to 
tiie Botanic Garden at Hobart Town. The great staple, in the garden way, 
of the colony is in Apples, Pears, and Plums and Cherries ; all of which 
thrire remarkably well ; and they have already raised some seedling 
apples and plums, which are well deserving of cultivation. There is a 
lu^ trade in apples to Melbourne. Tlie smiiJleT fruits are madeinto jams, 
or consumed at home ; and often su^red to rot on the trees, from their 
abundance. Gooseberries, Currants, Raspberries, and Strawberries grow 
equalW well. But Peaches and Nectarines are only fit foe torts, and often 
fall off before they ore ripe. Grapes just ripen and no more, and are of 
•mall size. I have been here the hottest months of summer without ex- 
periencing greater heat than we often have in England. There is lesi 
Tain, and a greater number of dear days ; but, on the whole, I scarcely 
think the summers hotter than those of England. People here complam 
(as in all the Australian colonies) of the rapid changes of temperature, but 
with less reason for complaining than in any other country 1 Know of. To 
me the climate seems as nearly perfect as a sublunary climate can well be. 
— ^Harrey, in Hookei'* Journal of Botany, Aug. 1855.) 

In Victoria colony, MiilleT gathered the fallowing British plants: — 
Atchtmiila vnlgaria, Barbarea vulgarii, Oevm uthanvm, Carex etellK- , 
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latA, Vtronica terfytlifylia > Botn/chitim lAmaria, Lymnathia vnl- 
garit, ZotUra foaa^nOf, Potamogeton pralongut, P. criaptM, Polygonmmi 
lapalkifolitun. — (Booier'i Jour*., Aug., 1655.) 

Magnolia Meed-coal. — Dr Asa Otk; ftatea, thMt the ooTering of tbe 
teed in Magnolia U not ao mril, but b proper earelope of th« seed. The 
exteroal coat of the OTuIe beoomet drupsceoiu in the seed , its outer pot>- 
tioa forming the fleshy, iti inner the cnutaceotu teed-ooat. — {Hookat'* 
Journal, Aug. 1855 ; tee alto Hooker and Thornton'* Flora Indita.) 

Caoutch<nie in South Am^ica. — Caoutchouc ii procured in the AmaaoB 
•ad Rio Nesro districts, from varioiu specie* of Siphonia, Spruce noticed 
•even or eight apeciea which jielded Uie subttance. In the Amaion, India^ 
rubber ia called Xeringue, which is a oorruptkm of the PorttigucM word 
Seringa. The India-rubber coUectora are denominated Serinsaeiroa. 
Alum accelerates the coagulation of caoutchouo, while ammonia k^qii it 
in a fluid state. Seringa trees are tapped about Pari during the dry «•- 
•on from June to December. On the L'pper Rio Negro and Lower Cw- 
quiare, Che plants which yield the Seringa are Siphonia Ivtea, Spr^ and 
a. brevifolia, Sor. Thej are called long^eaved and short-leaved SerhtgB. 
Their avarage height ia 100 feet. The Seringa of Pari ia Siphonia 
bratiiientii, Willd. Siphonia elattica, Anbl., also yields caontchonc 
near the Barra. Siphonia Bpmeeana, Bentb., is another uaoato^ouc tree. 
It grows about the mouths of tbe Tapigoz and Madeira. On the Uaup^ 
tiiere are other caoutchouc trees, probably belonging t« Sa{iotace« (Sfi- 
orandra of Bentham). The Rio UaapSs joins the Rio Negro a little north 
of Sao GabKel, and its course is nearly coincident with tbe actual equator. 
Many speciea of Ficus and Artocarpus also yield caoutchooc in South 
America. The families of Figs and Artooarps abound towards tbe head- 
waters of the Rio Negro and Orinoco.— {.ffoojter's Journal of Botany, 
^uly 1655.) 

Piattaba fibre. — This fibre is furnished by two kinds of Palms, MtaUa 
funifera of llartius and Leopoldinia iHanaha of Wallace. There afK two 
kinds of fibre in commerce, according to Archer, and they are of different 
qualities and values. The beat eomes &om the Rio Negro by way of 
Pari, the in&iior hind from Ceara. — (Hooker' t Journal c^ Botany, July 
1855.) 

Baraaparitla. Extract of a Letter from Mr Spruce, dated Rio Negro, 
F^ruary S, 1855. 

Sarsaparilla it growing scarce and difficult to obtain on theee rivera, 
and is now found only at the head-waters of some of the tributaries of the 
Rio Negro, Orinoco, and Casiquiare. Lower down the same streams it 
seems to have been all uprooted. Those who go to gather it must spend 
four or six mouths in tbe forest, and endure all sorts of privations. I 
have never in the whole course of my wanderings come across one of the 
species of Smxlax which affords Sarsaparilla of commerce, though I hare 
gathered numerous specieH of that genus. £ut in 1852 1 saw plants of a 
Smilaa near Sao Qabriel (and I sent specimens of tbe leaves and fruit to 
Sew), which had been brought from the Canaburis, and from which I saw 
the roots extracted and dri^ for sole. 

Those who go to collect Sarsaparilla tell me they are guided by three 
characters : — 

1. Many stems fr«m a root, 
S. Prickles of stem closely set. 
3. Leaves thin (not coriaceous). 

I am assured that the species of Smilax possessing these dkaraeters 
united have also numerous long roote, radiating horizoDtal^ from the 
crown ; whUe the sii^le-atemmed species have only a sjlitwy tap-root. 
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I am swan ttiat the Jamaica SarsapRirUa u said to comntaiid a better 
price in the market than that of Pari, but I thought it had been planted 
in that island. Of the Sareaparilla collected in the upper tribut&rieB of 
the Orifiom, of the Kio Negro, the greater portion goea to the Pari 
market, where it fetdies a better price titan at Angostnra. I am not aware 
thAt it 6nt«rt into the eommtace of any other port in Veneinela except 
Angoatura ; and it ii curious if the same Sarsaparilla coming to SagltaiS 
bj wuf of Jamaica tells for donbte the price that it fetches when sect \ij 
way of Pari. — {Hooker'i Jvtimal of Botany, Aug. 18S5.) 

Viola ealaniinaria. — The calamine hiUi of lUieniih PruBsla, and^ of 
the neighbouring parts of Belgium, poieeu a peculiar Plora. The 
botanist who traTerses these districts is particnlarly struck with a violet 
allied to Viola tricolor, which occurs in great abundance, and expands 
it« beffntiful yellow flowers from spring tOl autumn. It is called Viola 
ealamtnaria bv some, and by others it is looked upon as a 'variety of 
Viola luUa of Smith. The apeciea is distinguished from Viola tri- 
color chiefly by its filiform subterranean stems, which enable it to 
resist the rigour of winter. Viola ealamijiaria is distinguished not 
only by its habitat from the Viola hitea of the Alps, aa well as from 
the fotms met with on the granitic and syenitio sommits of the Vo^Bs 
to whidi Bpach has given the name of V. elegant, but also by its 
stem being very low, and dividing near the granitd into leTeral branches 
(hence V. httea, tar. multicanUi, Koch.,) and by its flowers being in 
general smaller. Betides this violet, there are other plants which cha- 
Tuoterixe the calamine or zinc hills of Rhenish Prnssia. Among these 
may be noticed Aitine vtrna, Armeria vnlgarit, and T/ilaipi abpeftre. 
The eobuT of the flowers of Viola, lutea of the Alps and the Vosgei 
Tartes from a deep violet, through an infinite variety of shades and hues, 
to pure yellow ; whilst the flowers of Viola caiaminaria, at least in 
the ne^hbonrbood of Aix-1»-Chapelle, are almost constantly yeUow, 
of various shades. It is only on die confines of the oolamine soil t^t 
we meet here and there with specimens of a dear violet or bluish colour, 
or rather a mixture of yellow and bluish. M. Braun mentions the oe- 
cunteice of Viola caiaminaria, with flowers deep violet, at Blanken- 
rode, in the eastern part of Westphalia, in calamine soil. He considers 
that there ia a connection, between the calamine soil and the presence of 
this violet, and he has determined chemically the presenoe of zinc in th« 
plant. — (Braun, Academie det Scitncu dt Berlin, 18S2.) 



Aaalyti* ofPhotphoriltfrim tJie SiAvnfftbirge. By R. Blvbiib. 

Lime, 4750 

Phosphoric acid, . . . 37'33 
Aloiiinft 3-28 

2-70 



Magnesia, 
Carbonic adi: 
Silicic acid. 
Water, 



2-20 
3-50 



I'S 



It eontAined no fluorine, and only traces of chlorine. The phMpfaate 
of lime centainod is it is the tribasie phosphate, 8C»0,POi,— (jti»ti«i«» 
dtr Ohemie und l^rmacie, vol. xeiv., p. SIH,) 
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Selenium tA PteudomalachUe from Beifihrei&>aeh, Bj Profeesor 



Kervten atated some jeon sisoe that sektiium was fonnd in the copper 
Moom of thu localitj. but of late great doubts have been enterlainM of 
the eotreataess of this obaeTTatbn. Profeasor BiBdeker, after haTing 
failed several timsa in detecting it in that mineisl, has found it in the 
pseadomalachite of the lame luc^ty. It appears to exist in the form of 
•elenjuret of copper, and amounts to about 0'3 per cent, of the mineral. — 
[Annalen der Chemie and Pharmacie, vol. zciv., p. 356.) 

On the oeewrrence of Feldtpar containing Ltthia. By Dr Gdbtav 
Jenzsch. 

Br Jenzsch has aualTZed a pale smalt blue feldspar (pegmatolite) from 
the neighbourhood of Rodeberg in Saxony, and found it to contain 0'71 
per cent, of lithia, with traces of fluorine and boratio acid. Tt has the 
usual orthodase formula, RO Si Oj + R, O, 3Si 0,^PoggeadoTft An- 
nalett, toL xcv., p, 304.) 



The importance of meteorology is particularly recognised by the Smith- 
sonian Institution of Washinston, U.S. " Theie is no part of phy- 
sic^ science in which so much is to be done, even in the way of par- 
tial generalization, as in meteorology; and hence the importance of 
engaging as many minds as possible in its investigation. The Institution 
distributes full sets of standard iostrnmente made under their directions. 
Blank forms are fumisbed liberally to individuaJa who may desire to 
record the chaoj^es of the weather, or the progress of the |Mriodical 
phenomena. To reader the materials already eelleeted available for 
tbe advancement of science, those already collected are in the progreee 
of being reduced to tabular forms , and will be published in as much de- 
tail as the funds of the Institution will allow. The materials collected 
oonsist of two classes ; vii., one which includes all the records of obaer- 
Tations published in books and periodicals, or contained in MS. which 
have been lent ns for reduction. Tbe other class consists of the current 
observations, which now embrace all the returns we have received for 
several yean past." — [Report Smithsonian Institution for 1853-4.) . 



Navigation of the Atnaton. — The ^^ateet boon in the wide world of 
commerce is the free navigation of the Amazon, its confluents and neigh- 
bouring BtTeams. The hack-bone of South AJnerica is in sight of the 
Pacific. The slopes of the continent look east, they are drained into tbe 
Atlantic, and their rich productiona in vast variety and profusion may 
be emptied into the commercial lap of that ocean by tbe most nuyestic of 
water-courses. 

Tbe time will come when the free luTisation of the Amazon and other 
South American rivers will be regardea by the people of this eonnti? 
(North America) as second only in importance to the aicquisition of 



eaves and gutters, I found my thoughts and reflections overwhelmed w 
the inunenaity of this fleld for enterprise, commercial prosperity and 
human hat>pine8B. 

I can bear witness to the truth of tbe sentiment that the Valley of the 
Amazon, and tbe Valley of the Mississippi are commercial complements 
of each other — one supplying what tbe other lacks in the great « 
cialroad. They are sisters which should not be sepan ' ' '" " 

l„l,:.cbyG00Qlc 



( «1 ) 

INDEX. 



AcftAui Geology, rsTiaw of D»w>od'i, 390 

Alg« in Van Dlcmeo'i Laod, 406 

Amuou, Nivlgatlon of.4lO 

Aiuide* of th> Fatty Actdi, ISS 

Andenon, Thomu, DccompOaitiOD of ths PlatlDum (hlta of tlia Organic Alk^ 

liBi,184 
Aothndte, Kibroiu, 112 

Balfonr, Profmor, Flora of tin Bai* Rock, 198. On ttagacarpna poljandra, 

SOS 
Ban Rock, Plant of, 198 
B«cli Oil, sie 
Bljlh aod llarknna, Profanon, an tka ClMvagB of iha DeTonuuu ot the Soutb- 



CalaiDite, remarki on, SOfi 

CalMreoiu Zoophytet in the BooMer Claj of Caltbncn, 1B4 

Calcium, Preparation of, 212 

Caoutcboac in Sontli America, 408 

Caylon, Zoology of, 179 

Chamber!, Kobart, on Qlaeial Pbcnomena Is Peeblca and Selkirk Shiro, 184 

UhainnthlDB, 294 

CbnKniDm, Pnpaiatlon of, SIS 

Clncbonlne, Deitructive Dlatillatlan of, 187 

Cinnabar, MaDofactun of, at Idria, by U. Hqyot, 406 

CleavaKa of tba DevonianB of tba 8outta-waM of Ireland, 24S 

CUland, John, on Placentation, 19B 

Coal-Seldi of Bengal, Age of, 210 

Coal Kaphtba, Baiic OonatitueoU of, 324 

Cobbold, T. Bpeneer, M.D., DcMsription of s Matfbrmed Trout, 238. On a naw 

Trematode Worm, 262 
Cysticercu* fk*ciidartB, production of, trtna tbe Egga of tbe TEenta craaaicolUs, 

EOS. 

Daubeny, Dr, on the influence of tbe lower Vegetable Organlenu Id the pro- 
duction of Epidemic Diieaaea, 88. Appendix to Paper on tba influence 
of tbe lower Vegetable Organlmu in the production of Epidemic DIb- 
eaaee, 243 

DavldiOD, Robert, on tome new Compouade of Fnrfurf ne, 284 

Daiy, John, H.D., remarks on the Climate and Phyeical Characteri of the Laka 
District of Westmoreland, 1. HiscellaDeoiB OtMervatloni on some Tropi- 
cal PlanU, 298 

Dawson, William, AcadisD Geology, 380 

D'Endegeest, Gevers, on the Draioige of tlia Lake of HaArlem, 309 

De Ijoro, Bertrand, Qemi and Foralla In the Haute Loire, 404 

DesmideiB on West Lomond BiU, Flfeshire, 402 

Devllle, researches on Silicon and Titanium, 406 

Diatomacen, new Freih-water, 183, 200 

DiatomaceBi, Talue of apaciflc characters In, 300 

Dlatomacen, subfostil, in Damfrieaahire, 64 

DfalomaceB, Phf tolitharla, and Sponge 8plc«l«*, In aril* which sapport Veg^ 



byGooqlc 



412 Ifidix. 

Dlckia, ProfMior, EffscU of the put wtnlsr oa tr>M nesr Belflwt, IM 

Dingle Promontory, Qaology of, 22S 

Dillwjn ud Matle;r. Natunl Ulatory of Labotji isd Borneo, review of, 39S 

DirectioD of the Wind, metbod of eicertBiniog, 33 

Duveraoji, Oeorge Loui>, Btogrepbiwl Bketcb of, 223 

Djreiug propertlea of Licbena, G7 



■emtlona on, 379 
Electricity, reTtev of Experimeotkl BeMircbea la, 176 
Bnergeti™, «cl<De« Of, 120 
Epidemic Dlaeuet, production of, 86. Appendix to p^per on Epldamfe Die- 

e*H»,243 
EuclaM, compoiltloD of, 217 

Faraday, Eiperimenlal Reeearchei on Electricity, reTiew of, 176 

FMciolk gigkntlca, 262 

Fatty Adda, Amidei of, 182 

f ddaptr containing Llthla, 410 

Fletulag, Or, remark! on Ih* Calamite and Sternbergia of the Carboniferoiu 

epoch, 20S. On tbe Coal Plant termed S^gmaria, 189. On Bain-g«iig«>, 

196 
Flowering of Spring Plants in the Edinburgh Botanic Garden, 199 
Footprinla, FouU, In the Sanditons KocltB of Conneetlcat Biver, review of, 180 
FonllJ in the Limeatone of Durnaea, Satherlandahire, 197 
Furfurlne, new compound* of, 281 

Qalletly, John, on a new Glucoaide eiitting la tbe petala of th* Wallflowar, 3M 
QemB and fouill in the Haut Loire, 404 
Glacial Phenomena in Peeblee and aelkirk Shirea, 184 
Olocoalde in the Wallflower, 294 

aoodair, John, a brief review of tbe preaent ataie of Organic Electricity, 337 
Ooeae on the ■yetematic poeitlon of the Botifera, 308 
Graphite, dtKovery of, on tbe Malvern Hlllj, 209 

Gregory, Prof., on new (Vegh-water DiatomaoeK, 183, 200. On the pretence 
of Dlatomacen, &c., in aoila which aupport v^etation, 399 

Haarlem, Drainage of the Lake of, 309 

Harkneea, Robert, on a depoait eoDtalning anhfoeail Dtatomacea in DnmfHee- 

ahire, S4. On tbe Geology of the Dingle Promontory, 220 
Barkneea and BIyth (Froft.)' <"■ '^^ Cleavage of the Devonian) of the South-wett 

of Ireland, 24S 
Heddla, M. Foeter, analyaia of Uorayabire alag, 19B 
Houieau, reaaarche* on Naacent Oxygen, 211 
Hayot, manujkcttire of Cinnabar at Idria, 406 
Hydrology of the Britlah lalanda, 192 



Jardine, Bir William, contrihaUoiu to Ornithology, 113. Pichlncha, Orultho- 

logy of, 114 
JohnatoD, Oeorge, Biographical Sketch of, 332 

Kelaart, Zoology of Ceylon, review of, 179 

Labnan and Borneo, Xatural Ulatory of, review of, 39fi 

Lake Diitrict of Weatmoreland, Glmate and Pbyeieal Characters of, 1. 

LawaOD, Qaorge, on the Muacl and Deamidea collected on West Lomond Sill, 

Flftehlre, 402 
Lidiena, Dyeing propertiea of, S7. ,^ , 

DiqitlzscbyClOOt^lC 



LIcbeu, Llrt of Vorhi on tb« ClHiiii)»r; of tbe, 70 
Liodwy, W. Laudar, on the Djeing proiivtiM of Licl)«u, S7 
Llthia ia Fcldipar, 410 
Lithiam, Prapuation of, £13 

H'tfab, Juoaa. Elowering of Spring Planta in the Eldlnbnr^ Botanic gar- 
den, 199 

Ifadeira, laseeti at, 162 

Ifalapterorui Benineiuia, 4S. Anatom; of, 196 

Malformed Trout, Descriptloa of, 238 

Ualvern Range, Evidences of Daynami Uoranunti aaat of, by W. S. S/- 
mouda, 30 

Manganese, Preparation of, SIS 
, Megacarpna poljandra, SOS 

Hetali prodnced in Roula during 1S53, 218 

Hetab, atatJalio of production of. In 18G4, 213 

Uetals, Oxldizable, prepared by £lectrol;riis, SIS 

Meteorology, 410 

Meteorological Regt«t«r at Arbroath, SI 9 

Hioeral Cbareoal, Compoaition of, 141 

Morlot (A.) on the Pout-tertiary and Qoateroarjr Formatlona of Swltierland, 14 

Motley and Dillwyn'a ITatural Hlttory of Iiabaan and Borneo, review of, 306 

Multiplied ObaemtioOB, Accaracy obtainable by, 191 

Horray, Andrew. Remorki on the Nataral Hiitorj of Electric Fiohei, with 
the DoKriptlon of a new epecies of Malapterurua from the Old Calabar 
lUver, 36. Sapplementol ObMrvatloni on Electric Fiahet, 379 

Hotel on West Lomond Hill, Fifeebire, 402 

Mutard, Artificial Preparation of Eaiential Oil of, 406 

Kapier, Jame«. Obnrvationa on the Trap Dykea in the Baa-ahore between the 

Bays of Brodick and LainlMb, In Arron, 81 
Natecnt Oxygen, 211 
Natural History Review, 179 
Naatilui umbllicatna, Organ of hearing ^ ^09 
Navigation of the Amazon, 110 
Vematoidea, Development of, 207 

Old Btonei, by W. 8. Symonda, review of, 380 

Organic Alkaliee, Dewmpoaltion of the Platioum Balta of, 184 

Organic Electricity, preaent atate of, 337 

Ornithology, Contribatioo* to, 113 

Peach, Charlee W. Calcareona Zoophytes In Boulder Clay of Calthnaaa, 191. 

Diacovery of Fouiia in the Limeatone of Dumeaa, 197 
Peacock, George. Life and Worka of Dr Thomaa Young, 148 
Phyllopod Cruatocean, a new, 404 
Fhoaphorite fWim the Slebengeblrge, analyaia of, 409 
HaMaba fibre, 408 

Plgmenti, two mineral iabatancea employed aa, 306 
naoantatlon, on, 19S 
Flnrality ofWorlda, S67 
Poat-tertiary and Quaternary formations of Switierland, by A. Morlot, 14 

Rain-gaogea, remarks on, 195 

Bankine, W. J. Hacquorn, Outlines of the Science of Energetic*, ISO 

Bblnd, William, metallic slag from Horayabire, 19S. Hydmlogy of the Britiab 

Islanda, 192 
Rotifera, systematic position of, 208 
BowtMj, Tliomas H., on the chemical eompntltion of Mineral Charcoal, 111. 

Amides of the Fatty Acids, 182. On two nlnetol substances employed aa 

ngmenta, 306 

DiqitlzscbyGOOqlC 



414 Index- 

ing, Edward, on tha Accuracy obt&tnakle b7 Multiplied ObMrr&tlaiu, Ifil 
8arMparilla, Eitrut of ■ Letter on, lOS 
ScUagintofllt on Vegetation aboTS the Snow Line, 213 
Selenium in Paendo-nialacbite from Beinbreltbach, 110 
Silicon, r«earclipi on, b; H. Deiille, 
Slag, Hetallic, from Horajebire, 193, 196 
Smjth, Prof. C. Piaizi, on Solar Refraction, lai 
Solar Refraction, Eiperlments to aecertaln the amount of, 181 
Slnrnbargia, remark! on tbc, 209 
SteTenaoQ, Tbomai, Soticeof an accurate and eaeilj applied method of ateer- 

taining the Direction of the Wind by obeerring the Beilected Image of the 

Clouds, 33 
Stigmaria, remarki on, 189 
Byanbergite. 217 
Swan, William, on errora earned bj the imperfect TnTersion of the Uagnet in 

Oburratlons of Magnetic Declination, 190 
SjmoDdt, W. B., Evidencea of Downward Hovementi eait of the Halvera 

Buge, 30. " Old Stonea " reviewed, 380 

Tatragonopi ramphutlnui, 404 
Titanium, MeUilic, by M. Deiille, 4QA 
Trap Djkei in Arran, 81 
Trematode Worm, on a new, 26S 
Tropical Plaute, obaervatloni on, S98 



Warren, John C, Foaail Impreadona in Itie Bandatone Roekt of ConnecUent 
River. leO 

WiUiama, C. GreTllle, Volatile Baaea prodnced bj the Deatmctive Distilla- 
tioD of dnchonlDe, IBT. On aome of the Baaic Conititueuta of Coal Naph- 
tha, 324 

WiboD, Dr George, on the Eje u ■ Camera Obacon, 181 

Winter, Effects of, on Treea near Belfast, 206 

WoUaston, T. Vernon, Inwcta Madereneia, review of, 162 



Yoong, Dr Thomai, Life and Works of, review of, 148 
Zinf n, ArUflcial Prepantion of Oil of Mtutwrd, bf, 406 



SKD OF TOLITHB SBCONt) — MBW SBRISa. 



:byG00Qlc 



byGooqlc 



byGooqlc 



li 



1 



s 

V 



byGOC>^lC 



byGooqlc 



byGoot^lc 



byGooqlc 



byGoot^lc 



byGooqlc 



o 



1 



S S t 

B Bl 



byGooqlc 



byGooqlc 



byGooqlc 



£iJmiu7yASewFiaL>iip}jcal JpuniAil V, 



byGoot^lc 



byGooqlc 






c f 



byGooqlc 



byGooqlc 



yeyi Fhiflltjpoil Irustaix/nv. 

I ....:.■ Gooi^lc 



tl 

byGooflc 



byGooqlc 



byGooqlc 



